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Introduction 

ThetenlargestwildfiresinCalifornia’srecordedhistoryhaveoccurredsince2000—withfive
ofthesewildfiresoccurringinasingleyear(2020).The2020AugustComplexwildfirewas
thefirstCaliforniawildfiretoburnover1,000,000acres.1Insteadofprimarilylatesummer
andearlyfall,wildfiresnowoccurthroughouttheyear—the2022BigSurwildfirestartedin
Januaryandthe2017ThomaswildfirestartedinDecember.Scientistspredictthatclimate
changewillresultin“longer,hotter,anddrierfireseasons”thatincreasetheriskofsevere
wildfiresandexposuretowildfiresmoke.2

ThisnewrealitycreateschallengesforCalifornia’s
publichealthofficialsonmanyfronts.Wildfirespose
immediaterisktohumanlifeinadditiontothepublic
healthconsequencesbeyondtheimmediateimpacts
topeople,animals,andtheenvironment.Wildfire
smokecanbeespeciallyconcerningformarginalized
communities,wherepeoplehavefewerresourcesfor
avoidingsmokeandlessaccesstoadequatehealth
care.TheCOVID-19pandemichasaddedtothe
challengesofplanningforandrespondingtowildfire
smokeincidents.

Thewildfiresmokeincidentsexperiencedinmany
areasofthestateduring2017-2018promptedthe
CaliforniaDepartmentofPublicHealth(CDPH)to
publishWildfire Smoke: Considerations for California’s 
Public Health Officialsin2019.Thisdocumenthas
beenupdatedin2022toaddnewinformationrelevant
tomanagingthepublichealthimpactsofwildfiresmoke.

Thisdocumentcontainsinformationaboutwildfiresmokeanditshealtheffects,sensitive
populations,strategiestoreduceexposure,andotherpublichealthconsiderationsto
supportcommunityresponse.Additionalresourcesandinformation,includinglinks,
areprovidedthroughoutthedocumentandinappendicestosupportthepublichealth
responsetowildfiresmoke.

1 Top20CaliforniaWildfires
2 RobinneFN,BurnsJ,KantP,FlanniganM,KleineM,deGrootB,WottonDM.Globalfirechallengesina

warmingworld.2018,IUFRO.

Once a Seasonal Threat, Large 
Wildfires in California Are 
Now Occurring Year Round
Traditionally,wildfireseasonin
Californiaoccursinlatesummer
andfall,beforeseasonalrains
comelaterintheyear.However,
recentyearshaveshownthatfire
‘season’isextending,bringinglarge
firesinDecemberandJanuary.As
droughtconditionshaveworsened
inCalifornia,dryingterrainand
loweringwaterlevels,manyinthe
stateareshiftingtheirthinkingfrom
a“fireseason”toa“fireyear.”

https://www.fire.ca.gov/media/4jandlhh/top20_acres.pdf
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TheprimaryaudienceforthisdocumentincludesCalifornia’spublichealthofficialsand
emergencymanagementprofessionals,althoughitmaybeofinteresttoanyoneinvolvedin
themanagementofwildfiresmokeanditsimpacts.

Asuccessfulcommunityresponserequirescollaborationamongmultipleentities,including
localhealthdepartments,environmentalhealthdepartments,airdistricts,emergency
managementagencies,schooldistricts,tribalentities,healthcareproviders,localEMS
agencies,andstateandfederalagencies.Localhealthofficialsarevitalparticipantsin
planningtopreventandreducethehealthimpactsofclimatechangethroughproviding
healthandequityinputtoclimateactionplans,generalplans,localhazardmitigationplans,
transportationplans,andotherplanningprocesses.

Highlighted Tools & Resources
Thisdocumentcontainsavarietyoftemplates,references,and
linkstoadditionalinformation.Foreaseofvisualnavigation,select
resourcesarehighlightedwithscreenshots,graphics,oratoolbox
icon(seeleft).

Any mention of trade names, products, or services is for informational purposes only 
and is neither an endorsement nor recommendation for use.
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Wildfire Smoke

Wildfiresproducelargeamountsofparticlesandgases,includingfineandcoarseparticles,
greenhousegases(carbondioxide,methane,nitrousoxide),photochemicallyreactive
compounds(e.g.,carbonmonoxide),non-methanehydrocarbon,andnitrogenoxides.
Wildfirescontributetoairpollutionthroughtheemissionofprimarypollutantsandthe
productionofsecondarypollutants,e.g.,ozone,duringphotochemicalprocessing.

Theimpactofwildfiresonairqualitydependsonweatherpatterns(includingtemperature,
humidity,andwindspeed),fireplumedynamics,amountandchemicalcompositionofthe
emissions,andatmosphereintowhichtheemissionsaredispersed.Geographyalsoplaysa
role;mountainsandotherfeaturesmaycontributetoinversionlayersthatcankeepsmoke
containedincertainareas(orkeepsmokeout).

Wildfiresmokecanimpactlargeareasthatspanmultiplehealthjurisdictionsandair
districts.Responsepartnersincludebutarenotlimitedto:

• Localhealthdepartments

• Localenvironmentalhealthdepartments

• Local/regionalairdistricts

• LocalEMSagencies

• Localemergencymanagementagencies

• Schooldistricts

• Tribalentities

• Masscareandshelterorganizations

• CaliforniaAirResourcesBoard(CARB)

• CaliforniaDepartmentofPublicHealth(CDPH)

• CaliforniaGovernor’sOfficeofEmergencyServices(CalOES)

• Otherlocal,state,andfederalagenciesthatsupportlocaljurisdictionsimpactedby
wildfiresmoke
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Particulate Matter
Particulatematter(PM)iscurrentlytheprincipalknownpollutantofconcernfromwildfire
smokeforrelativelyshort-termexposures(hourstodays).3PMreferstosmallparticles
suspendedinairthataretypicallyamixtureofsolidparticlesandliquiddroplets.

TherearemanysourcesofPM,althoughtheyaregenerallydividedbetweenhuman
(anthropogenic)activitiessuchasindustrialprocesses,agriculturaloperations,combustion
ofwoodandfossilfuels,andnatural(biogenic)activitiessuchaswindblowndustand
wildfires.OthercontributorstoPMincludetobaccosmoke,gasstoves,wooddust,and
cleaningproducts.

Particlesarecharacterizedaccordingtotheirsize.Particlesthathaveanaerodynamic
diameterof10µmorlessareinhalableandincludebothcoarseandfineparticles.

Coarseparticleshaveadiameterlessthanorequalto10µmandwhiletheymayirritatethe
eyes,nose,andthroat,largerparticlesgenerallydonotpenetratedeeperintothelungs.
Fineparticleshaveadiameterof2.5µmorless;andultrafineparticleshaveadiameter
oflessthan0.1µm.Fineparticlesconstitutethemaincomponentofwildfiresmokethat
impactspublichealthduetotheirabilitytopenetratedeeperintothelungsandenterthe
bloodstream,affectingvitalorgansthroughoutthebody.SeeTable1.

Table 1. Categories of Particulate Matter

Particulate Matter (PM)

Name Diameter Symbol

Coarse ≤10µm PM10

Fine ≤2.5µm PM2.5

Ultrafine ≤0.1µm PM0.1

3 ProtectingYourselfFromWildfireSmoke(CARB)

https://ww2.arb.ca.gov/protecting-yourself-wildfire-smoke
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Figure 1. Relative Size Comparison for PM2.5 and PM10 (courtesy of the United States 
Environmental Protection Agency (U.S. EPA)4

AirqualitystandardshavebeenestablishedforbothPM2.5andPM10.Airqualitystandardsfor
PMdonotdistinguishbetweenchemicalcompositionorthesourceofemissions,i.e.,the
standardsdonotdifferentiatebetweenPMduetoanthropogenicactivitiessuchastraffic
emissionsandindustrialprocessesversusPMassociatedwithwildfiresmoke.Preliminary
studiessuggestthepossibilitythatwildfire-associatedPM2.5mayhaveagreaterimpacton
humanhealththanequaldosesofnon-wildfireassociatedPM2.5,althoughfurtherresearchis
neededtofullyunderstanditsimpact.5

Other Pollutants in Wildfire Smoke 
Wildfiresmokecompositionvariesduetoseveralfactors,includingthecomposition
offuelbeingburned,combustiontemperatureandtype(flamingversussmoldering),
photochemicalaging,andotherfactors.InadditiontoPM,wildfiresmokecontainsavariety
ofpollutants,includingchemicalslistedasHazardousAirPollutants(HAPs)byU.S.EPAand
ToxicAirContaminants(TACs)bytheOfficeofEnvironmentalHealthHazardAssessment
(OEHHA),CaliforniaEnvironmentalProtectionAgency(CalEPA).Certainchemicals
differentiallyaffectchildren.6

4 ParticulateMatter(PM)Basics-U.S.EPA
5 AguileraR,CorringhamT,GershunovA,BenmarhniaT.Wildfiresmokeimpactsrespiratoryhealth

morethanfineparticlesfromothersources:observationalevidencefromSouthernCalifornia.Nat
Commun.2021;12(1):1493.

6 DocumentAvailable:PrioritizationofToxicAirContaminants-Children’sEnvironmentalHealthProtection
Act-FinalReport-OEHHA

https://www.epa.gov/pm-pollution/particulate-matter-pm-basics
https://oehha.ca.gov/air/report/document-available-prioritization-toxic-air-contaminants-childrens-environmental-health
https://oehha.ca.gov/air/report/document-available-prioritization-toxic-air-contaminants-childrens-environmental-health
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ThemajorcomponentsofwildfireemissionsarePMandgases,includingcarbondioxide,
carbonmonoxide,nitrogenoxides,andvolatileorganiccompounds(VOCs,suchas
formaldehydeandbenzene).Iffiresreachthewildland-urbaninterface,othertoxic
chemicalsarelikelytobereleasedfromtheburningofhouseholdorindustrialmaterials,
suchasplastics,pesticides,andotherhazardouswaste.

TheCaliforniaAirResourcesBoard(CARB)comparedairqualitydatafromthe2018Camp
Firethatdestroyednearly19,000buildingswiththreeotherlargewildfiresthatburned
mostlyvegetation.7CARB’sanalysisshowedthatelevatedlevelsoflead,zinc,iron,and
manganesewerelocatedasfaras150milesaway.

7 CaliforniaAirResourcesBoard,CampFireAirQualityDataAnalysis

Smoke and flames from the Airport Fire in Owens Valley CA, February 2022. (Ross Stone/Unsplash)

https://ww2.arb.ca.gov/sites/default/files/2021-07/Camp_Fire_report_July2021.pdf
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Regulatory Air Monitoring

ThefederalCleanAirActrequirestheU.S.EPAtoestablishairqualitystandardsformajor
pollutants:primary standardstoprotectpublichealthandsecondary standardstoprotect
thepublicagainstenvironmentaleffects,includingadverseimpactstosoil,water,andcrops.
Primarystandardsmustprotectpublichealth,includingsensitivepopulations,withan
adequatemarginofsafety.Regulatoryairmonitoringisusedtoassurethesestandardsare
metthroughouttheU.S.andidentifiesattainmentandnonattainmentareas.8

Tothisend,theU.S.EPAestablishesNationalAmbientAirQualityStandards9(NAAQS)for
sixmajorairpollutants(alsocalled“criteriaairpollutants”),includingparticulatematter
(PM),ozone,sulfurdioxide,nitrogendioxide,carbonmonoxide,andlead.Californialaw
establishesCaliforniaAmbientAirQualityStandards(CAAQS)thatmaybemorestringent
thannationalstandardsandincludeadditionalpollutantsasdeterminedbytheCalifornia
AirResourcesBoard(CARB),includingsulfates,hydrogensulfide,vinylchloride,and
visibility-reducingparticles.10

TherearetwoprimarystandardsforPM2.5:a24-hour standardandanannual standard.The
24-hourstandardisdesignedtoprotectthepublicfromshort-term exposureandtheannual
standardisdesignedtoprotectthepublicfromlong-term exposure (seeTable2).

Table 2. Federal regulatory standards for PM2.5

PM2.5 
Primary 
Standards

Purpose Limit Computational Method

24-hour
Protect
short-term
health

35µg/m3

Anareameetsthe24-hourstandard(“attainment”)ifthe
98thpercentileofthe24-hourdailyPM2.5concentrations,
averagedoverthreeyears,islessthanorequalto
35µg/m3.

Annual
Protect
long-term
health

12µg/m3

Anareameetstheannualaveragestandardifthethree-
yearaverageofitsannualaveragePM2.5concentrationis
lessthanorequalto12µg/m3.

8 U.S.EPANonattainmentAreasandDesignations
9 NationalAmbientAirQualityStandards(NAAQS)Table-EPA
10 AmbientAirQualityStandards(CaliforniaandNational)

https://catalog.data.gov/dataset/us-epa-nonattainment-areas-and-designations#:~:text=A%20geographic%20area%20that%20meets,entirely%20within%20a%20single%20state.
https://www.epa.gov/criteria-air-pollutants/naaqs-table
https://ww2.arb.ca.gov/sites/default/files/2020-07/aaqs2.pdf
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Air Quality Regulation in California
ImplementingairqualitystandardsisthejointresponsibilityofU.S.EPAandstates.States
areresponsiblefordevelopingenforceablestateimplementationplanstoachieveand
maintainairqualitythatmeetsnationalstandards.Stateandlocalagenciesareresponsible
forairmonitoring.

ThestateagencyresponsibleforairqualitystandardsinCaliforniaistheCaliforniaAir
ResourcesBoard(CARB).Thirty-fivelocalairdistrictsareresponsibleforregionalairquality
planning,monitoring,andstationarysourceandfacilitypermitting.Theseairdistrictsare
calledAirQualityManagementDistricts(AQMDs)orAirPollutionControlDistricts(APCDs);
seeAppendixEforamapofCalifornia’sairdistricts.11

TheprimarypurposeofCalifornia’sState and Local Monitoring Network12istomonitor
criteriaairpollutantsanddetermineifareasareinattainmentofestablishedstandards.
Regulatoryairmonitoringstationsmustcomplywithfederalandstaterequirementsand
involvesignificantresourcestoacquire,site,operate,andmaintain(seeFigure2).Thereare
approximately250+regulatoryairmonitorsinCalifornia,thenation’smostpopulousstate.

Wildfiresmokepatternscanbehighlyvariableduetoseveralfactorsandsmoke-impacted
areasmaynothaveafixed-siteregulatoryairmonitornearby.Duringseveresmokeevents,
portablemonitorsmaybedeployedtofillcriticalgapsinspatialcoverage(seeFigure3).13

11 CaliforniaAirDistricts
12 CaliforniaAmbientAirMonitoringNetwork
13 Schweizer,D.;Cisneros,R.;Shaw,G.Acomparativeanalysisoftemporaryandpermanentbetaattenuation

monitors:TheimportanceofunderstandingdataandequipmentlimitationswhencreatingPM2.5airquality
healthadvisories.Atmos.Pollut.Res.2016,7,865–875.

Figure 2. Regulatory air quality monitoring 
station (fixed location)

Figure 3. Beta Attenuation Monitor (portable)

http://www.capcoa.org/airdistricts/
https://ww2.arb.ca.gov/our-work/programs/ambient-air-monitoring-regulatory
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Local,state,andfederalagenciesdeployportableairmonitoringequipmentfromexisting
caches.CARBmaintainsacacheoffield-deployableportablemonitorsthatcanaugment
existingmonitoringcapacityduringsmokeevents;seeCARBEmergencyAirMonitoring
SupportServices.

TheU.S.ForestService’sWildlandFireAirQualityResponseProgramalsomaintainssmoke
monitoringequipmentthatmaybedeployedduringwildfiresmokeeventsbasedon
requestsreceivedfromfirefightingagenciesorAirResourceAdvisors(seeAppendixG).

Wildfire smoke in San Francisco, CA, September 2020. (Thom Milkovic/Unsplash)

https://ww2.arb.ca.gov/requesting-carb-emergency-air-monitoring-support-services#:~:text=Contact%20an%20IAMS%20team%20member,to%20initiate%20a%20support%20request.
https://ww2.arb.ca.gov/requesting-carb-emergency-air-monitoring-support-services#:~:text=Contact%20an%20IAMS%20team%20member,to%20initiate%20a%20support%20request.
https://www.wildlandfiresmoke.net/
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Air Quality Index (AQI)

TheAirQualityIndex(AQI)communicatesinformationaboutairquality,includinghealth
impacts,tothepublic.14TheAQIisastandardized,color-codedsystemthatisappliedto
majorairpollutants,includingparticlepollution(PM2.5andPM10)andozone.Theaveraging
periodfortheAQIis24hoursforPMand8hoursforozone.

TheAQIcanbethoughtofasayardstickthatrunsfrom0to500;lowernumbersarebetter
thanhighernumbers.Foreachpollutant,anAQIvalueof100correspondstothe24-hour
primaryhealthstandard.TheAQIismostoftendisplayedfortwopollutants,PM2.5and
ozone,dependingonwhichishighest.AnAQIvalueof100forPM2.5correspondstoaPM2.5
valueof35µg/m3,whileanAQIvalueof100forgroundlevelozonecorrespondstoavalueof
70partsperbillion.SeeTable3fortheAQIscaleforPM2.5:

Table 3. Air Quality Index (AQI) for PM2.5

Category AQI PM2.5 (μg/m
3)

Good 0-50 0.0–12.0

Moderate 51-100 12.1–35.4

Unhealthy for Sensitive Groups 101-150 35.5–55.4

Unhealthy 151-200 55.5–150.4

Very Unhealthy 201-300 150.5–250.4

Hazardous 301-500 250.5–500.4

TheAQIisdividedintosixcolor-codedcategories(Green,Yellow,Orange,Red,Purple
andMaroon),eachofwhichcorrespondstoadifferentlevelofhealthconcern.Theuseof
color-codedcategoriesmakesiteasierforpeopletoquicklydetermineairqualityintheir
community.AQIvaluesatorbelow100(GreenandYellowcategories)aregenerallythought
ofassatisfactory.WhenAQIvaluesareabove100,beginningwiththeOrangecategory,
airqualityisventuringintotheunhealthyrange—atfirst,forsensitivegroupsofpeople,
thenforeveryoneasAQIvaluesincrease.Insomeextraordinarycircumstances,pollutant
concentrationscanbesohighthattheyare“offtheAQIscale”,i.e.,beyondthevalueof500.
(NotethatamodifiedversionoftheAQIscalehasbeendevelopedbytheSouthCoastAir
QualityManagementDistrict(SCAQMD)toimproveaccessibilityforpeoplewithcolorvision
deficiencies.SeeAppendixK.)

14 AQIBasics

ForPM2.5,anAQIof100
correspondstoavalue
of35.4µg/m3.Higher
AQIvaluesindicate
higherPM2.5levels.

https://www.airnow.gov/aqi/aqi-basics/
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Informationonairquality,includingtheAQI,canbefoundonAirNow(seeFigure4),a
partnershipoftheU.S.EPA;NationalOceanicandAtmosphericAdministration(NOAA);
NationalParkService;NationalAeronauticsandSpaceAdministration(NASA);U.S.Centers
forDiseaseControlandPrevention(CDC);andtribal,state,andlocalairqualityagencies.
AgenciesacrossthecountrysendmonitoringdatatoAirNowforinclusioninthedatamaps.
TheAQIisusedbylocalairdistrictsandothersseekingtocommunicateinformationonair
quality.Inadditiontoprovidingayardstickonairquality,theAirNowwebsitealsoprovides
informationonpotentialhealthimpactsandstepspeoplecantaketoreducetheirrisk.

Figure 4. The AirNow website provides information about air quality, potential impacts, and 
steps people can take to reduce their risk (airnow.gov)

BecausetheAQIstandardforPM2.5isbasedona24-houraveragemeasuredfrommidnight
tomidnight,itmaynotbesufficientlyresponsivetoindicaterapidlychangingconditions
associatedwithawildfiresmokeevent.Shorteraveragingperiodsaredesirablefor
takingactionstomitigatesmokeexposure.Thefollowingsectionsdescribehowagencies
havemodifiedtheAQItoreflecttheneedforactionableinformationduringawildfire
smokeevent.

https://www.airnow.gov/
http://airnow.gov
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Current (NowCast) AQI
Officialsdeterminecompliancewithairqualitystandardsbycollectingdataover
extendedperiodsoftime.ForPM2.5,regulatorycomplianceisbasedonaveraging24-hour
measurementperiods.However,wildfiresmokeconditionsmaychangerapidlybasedon
factorslikeweatherconditions,terrain,andtimeofday.

In2013,theU.S.EPAupdateditsmethodofreportingairqualityinformationtobemore
responsivetorapidlychangingconditions.NowCast,theupdatedmethodtoreflectCurrent
Conditions,providesup-to-dateinformationtothepublicsothattheycantakeactionto
reducetheirexposuretoairpollutants.

Inbrief,theNowCastmethodlooksatdatacollectedoverthemostrecent12hoursforPM2.5.
Ifconditionsarestable,theNowCastAQIisaveragedacrossthe12hours.IfthePM2.5values
arechangingrapidly(eitherincreasingordecreasing),thedatafromthelastthreehoursare
moreheavilyweightedinthecomputationoftheNowCastAQI.Thisprovidesinformation
tothepublicthatisclosertoreal-timeinformationduringaneventwhereconditionsare
rapidlychanging.SeeFigure5.

Figure 5. NowCast AQI for PM2.5 (“Current Conditions” on AirNow)

However,eventheNowCastAQImaylagduringrapidly-changingwildfiresmokeconditions
andsomeCaliforniaairdistrictshavebegunreportinglocalhourlyAQIandforecastair
qualitytoenablethepublictomakeeffectivedecisionsduringperiodsofpoorairquality.

Table 4. Sampling Periods for Standard AQI vs. Current (NowCast) AQI

PM2.5 Period

AQI 24hours(midnight-to-midnight)

Current(NowCast)AQI 12hours(emphasizeslast3hoursifconditionsarerapidlychanging)
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Forecast AQI
TheSouthCoastAirQualityManagementDistrict(SCAQMD)launchedhourlyairquality
forecaststohelpresidentsbetterplantheiroutdooractivitiesduringtimeswhenairquality
ispredictedtobethecleanest.Theforecasthastheabilitytopredicthourlylevelsoffine
particulatematter(PM2.5)andozone(smog).Thisinformationcanbehelpfultothosewho
wishtoplantheirdaytominimizeexposure,e.g.,exerciseduringbetterairqualityperiods.
SCAQMDhasalsodevelopedanappforiPhoneandAndroidthatallowsconsumersto
directlyaccessthisinformation.

Hourly AQI
Airqualitycanchangequiterapidly.Duringwildfiresmokeevents,theCurrent(NowCast)
AQIusesashorterdatacollectionperiodandemphasizesthefinalthreehoursifconditions
arerapidlychanging.WhiletheCurrentAQIismoreusefulthanthe24-hraverageAQIwhenit
comestodecision-makingduringwildfiresmokeevents,someindividualsmaybenefitfrom
moregranularinformationwhenconditionsarerapidlychanging(e.g.,isthisagoodtimeto
exerciseoutdoors?).TheReal-TimeAirAdvisoryNetworkhostedbytheSanJoaquinValley
AirPollutionControlDistrictprovidesairqualitydatathatisupdatedhourly.

SeeAppendixLforhowonecandeterminehourlyreportedinformationfromanearby
airmonitor.

Wildfire smoke in San Francisco, CA, September 2020. (Thom Milkovic/Unsplash)

http://www.aqmd.gov/mobileapp
https://www.valleyair.org/myraan/
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Sources of Air Quality Information

Informationonairqualitymaybeprovidedbygovernmentagenciesandcommercial
sources.Ingeneral,informationgatheredfromgovernmentalairmonitoringstationsis
themostaccurateandreliable,althoughusefulinformationmaybeprovidedbyother
sources.It’simportanttobeawarethatvariationsinairqualityreadingscanbeduetomany
factors,includingthetechnologyused,longerversusshorterdatareportingperiods,and
otherfactors.

AirNOW 
TheAirNowwebsiteprovidescomprehensiveinformationonairquality.AirNowincludes
informationoncurrentandforecastairquality;fireconditionsandsmokeplumes,andair
quality-relatedhealthinformationforthepublic,healthcareprofessionals,andteachers
andstudents.AirNowisapartnershipoftheU.S.EPA,NationalOceanicandAtmospheric
Administration(NOAA),NationalParkService,NASA,CDC,andtribal,state,andlocalair
qualityagencies.SeeFigure4.

TheFireandSmokeMapavailableontheAirNowwebsite(locatedunder“Fires”tab)
incorporatesdatafromthreesourcesduringwildfires—permanentregulatorymonitors
(designatedascircles),temporarymonitorsdeployedforsmokeevents(designatedby
triangles),andlow-costsensors(currentlymanufacturedbyPurpleAiranddesignated
byboxes).SeeFigure6.Low-costsensordataincorporatedintotheFireandSmokeMap
undergoqualityassurancescreening,areaveragedtohourlyvalues,correctedforbias,and
havetheU.S.EPANowCastalgorithmapplied.Notethatlow-costsensordataareusedfor
informationalpurposesonlyandnotforregulatorypurposes.

https://www.airnow.gov/
https://www.airnow.gov/
https://fire.airnow.gov/
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Figure 6. AirNow Fire and Smoke Map

Duringlargerfires,theFireandSmokeMapmayalsoprovideSmokeForecastOutlooks
developedbyAirResourceAdvisors;seeFigure7.TheSmokeForecastOutlookisfoundon
theFireandSmokeMap(selecttoptabonleftofscreen,thenselect“SmokeStatements”).

https://outlooks.wildlandfiresmoke.net/outlook
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Figure 7. Smoke Forest Outlook

California Air Districts
Californiahas35airdistrictsthathavetheprimaryresponsibilityformonitoringairquality
andreportdataontheirdistrictwebsites.California’sairdistrictsrangefromsmall,single-
countydistrictstomulti-county,regionalagencies.SeeCaliforniaAirDistricts|CaliforniaAir
ResourcesBoard.

Low-Cost Sensors
Therehasbeenalargeincreaseinthenumberoflow-costairqualitysensorsproduced
byprivatecompanies,academicinstitutions,private-publicpartnerships,andothers.In
general,low-costsensorsdonotmatchtheaccuracyofgovernmentmonitoringsystems.
However,low-costsensorscanprovidecertainadvantages,e.g.,greaterlocalizationand
accesstoreal-timereadings.Low-costsensorscanalsoprovideinsightintoindoorair
quality,allowingoccupantstounderstandhowcertainactivitiescanimproveindoorair
quality(e.g.,upgradingfilters,addingportableaircleaners,etc.)orworsenairquality(e.g.,
fryingfoodswithoutexhaustventilation,burningcandles).

Commercialairqualitysensorsarenotcurrentlyregulated;however,SCAQMDhas
establishedaprogramtoevaluatesuchsensorsandprovidetheresultinginformationtothe
public.SCAQMDcreatedtheAirQualitySensorPerformanceEvaluationCenter(AQ-SPEC)

https://ww2.arb.ca.gov/california-air-districts
https://ww2.arb.ca.gov/california-air-districts
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toindependentlyevaluatetheperformanceoflow-costsensors.TheAQ-SPECprogram
evaluatessensorsinbothcontrolledlaboratoryconditionsandinthefield.Inthefield,
sensorsaretestedalongsideoneormoreofSCAQMD’sexistingairmonitoringstationsusing
traditionalfederalreference/equivalentmethodinstrumentstogaugeoverallperformance.
SensorsdemonstratingacceptableperformanceinthefieldarebroughttotheAQ-SPEC
laboratoryformoredetailedtestinginanenvironmentalchamberundercontrolled
conditionsalongsidetraditionalfederalreference/equivalentmethodand/orbestavailable
technologyinstruments.AQ-SPEChaspostedtestresultsformorethan65low-costsensors
forPM;seeAQ-SPECPMSensorEvaluationsfortheupdatedlistoftestedsensors.Itisnot
knownhowwelllow-costsensorsperformovertime.

Oneexampleofalow-costsensorevaluatedbyAQ-SPECisthePurpleAirPA-II.Thesensor
mustbeconnectedtoapowersourceandawi-finetworkthatallowsdatatobesharedon
thePurpleAirwebsite(seePurpleAirMap).ThePurpleAirwebsiteallowstheusertoapply
variousconversionalgorithmstotheirsensordata,includingtheU.S.EPAconversion
algorithmthatwasdevelopedforuseontheAirNowFireandSmokeMap.

Community Science Applications
Low-costsensorsmaybeusedincommunityscienceapplications.Thecreationofalocalair
monitoringnetworkcanbringdataawarenesstoacommunity,educatingstudentsandthe
generalpublic.Alocalairmonitoringnetworkmayincludelow-costsensorsandreference-
grademonitoringequipmenttoformahybridnetwork.Suchnetworkscanbotheducateand
empowerresidents.

CARBmaintainsalistofknowncommunityairmonitoringnetworksatCommunityAir
MonitoringSystemsinCalifornia.Thesecommunityairmonitoringsystemsuseavariety
oftechnologiesandapproachestoaddresscommunity-specificairqualityconcerns.
Airmonitoringwithincommunitiesisoftenacollaborativeprocessandcanbeledby
communitymembers,communitygroups,and/orstateandlocalairqualitydistricts.

Low-cost sensors:
• Donotreplacetraditionalregulatorymonitors

• Maycomplementtheexistingregulatorymonitoringnetwork

• Maybeusedtoidentifylocationsrequiringadditionalmonitoringfocus

• Cancollectindoorandoutdoormeasurements,dependingonplacement

• Canprovidebackupinformationwhennetworkmonitorsareunavailable

• Canbeusedformonitoringatschoolsand:
¡ Useexistinginfrastructureifavailable(power/wi-fi/security)
¡ Serveasaninformationaltoolforadministratorstohelpreducestudentexposures
¡ Serveasaneducationalresourceforstudents–encouraginginterestinairquality,
technology,measurement,andhealth

http://www.aqmd.gov/aq-spec/evaluations/summary-pm
https://www.purpleair.com/map?#1/25/-30
https://ww2.arb.ca.gov/capp-resource-center/community-air-monitoring/existing-community-monitoring-systems
https://ww2.arb.ca.gov/capp-resource-center/community-air-monitoring/existing-community-monitoring-systems
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Monitoring Can Inform Exposure Reduction Strategies
Individualsmaybenefitfromusingaccuratelow-costsensorstoassesstheeffectiveness
ofexposurereductionstrategies,providedtheyareaccurate,installedcorrectly,and
notinfluencedbynearbyorunintendedsourcesorairpollutionsuchasawoodburning,
barbeque,cigarettesmoke,idlingvehicles,generators,andothersourcesofparticle
pollution.Foradditionalinformationonthepropersitingoflow-costsensors,U.S.EPA
providesaGuidetoSitingandInstallingAirSensors.

Forexample,alow-costsensorcanbeusedtodeterminehowspecificactionsimproveair
qualityinthehome,suchasclosingwindowsanddoors;upgradingtoahigh-efficiencyair
filterifthehomehasaforcedairsystem;usingaportableairpurifier;andavoidingindoor
activitiesthatworsenairquality,suchasfryingorbroilingathighheat,burningcandlesor
incense,orvacuumingwithoutahighefficiencyparticulateair(HEPA)filter.

Low-costsensorscanbeplacedeitheroutdoorsorindoors—theexamplebelow(Figure8)
showshowanindoorsensorcanbeusedtoassessimprovementstoindoorconditions.

Figure 8. PurpleAir map displaying an outdoor sensor and indoor sensor, allowing 
comparison of indoor air quality to outdoor air quality

https://www.epa.gov/air-sensor-toolbox/guide-siting-and-installing-air-sensors
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Wildfire Smoke and Health

Untilrecently,mostoftheresearchonthedetrimentalhealtheffectsofairpollutionwere
notwildfire-specific.Increasedfireactivityhasledtoanuptickinpublishedresearchon
abroadrangeofhealthoutcomesassociatedwithexposuretowildfiresmoke.Wildfire
smokemeasurementandepidemiologyareactiveareasofresearchwithnewapproaches
uncoveringassociationsthatwerepreviouslyundetectable.Inaddition,wildfiresmoke
episodeshaveledtogreaterpublicinterestinairquality,advancesinlow-costsensor
technology,andcommunity-ledprojectsthatprovideexpandedaccesstoinformation.

Agrowingbodyofscientificevidencelinkswildfiresmokeexposuretovariousadverse
healtheffects.Althoughitisoftenassumedthatmosthealthypeoplewillrecoverfrom
short-termexposuretowildfiresmoke,othersmayexperiencemoreseveresymptomsdue
tobiologicalfactors(e.g.,lifestageorpre-existingmedicalcondition)andextrinsic,non-
biologicfactors(e.g.,socioeconomicstatus,lackofaccesstoadequatehousing,lackof
accesstohealthcare,etc.).

Theriskofhealtheffectsduetowildfiresmokeexposureappearstovarythroughouta
lifetime,beinggenerallyhigherinchildhood,lowerinyoungadults,andincreasinginmiddle
agethrougholderageastheprevalenceofheart,lung,andmetabolicdiseaseincreases.
Pregnancyisalsoaperiodofuniquevulnerabilityforboththepregnantpersonand
developingfetus.

Publichealthauthoritiesshouldpayheightenedattentiontoreducingexposuretowildfire
smokeamongat-riskgroups,includingfocusingeducationaleffortsonhowvulnerable
groupscanaccesssmokeinformation,airfiltration,andothermitigationmeasures.

ExposuretoPMiscurrentlythemostwell-describedpublichealththreatfromwildfire
smoke.Fineparticlesfromsmokeandcoarseparticlesfromasharerespiratoryirritants
thatcancausecoughing,wheezing,anddifficultybreathing.PMmayalsoaffectthebody’s
physiologicalmechanismsthatremoveinhaledforeignmaterialsfromthelungs,suchas
pollenandbacteria,andmaycausesystemicinflammationthatcanaffectmultipleorgans.
Studiesofambientairpollutionhavefoundthatexposuretofineandcoarseparticlesis
linkedwithincreasedriskofprematuremortalityandaggravationofpre-existingrespiratory
andcardiovasculardisease.
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Recentreviewsconcludethatastrongassociationexistsbetweenexposuretowildfire
smokeorwildfire-PM2.5andall-causemortalityandrespiratorymorbidity.

15Strongpositive
associationshavebeenfoundbetweenwildfiresmokeexposureandexacerbationsofthe
followingcommonrespiratoryailments:16

• Asthma

• COPD

• Bronchitis

• Pneumonia

StudieshavelinkedfinePMtoincreasedrisksofheartattacksandsuddendeathfrom
cardiacarrhythmia,heartfailure,orstroke.16Theepidemiologicaldataspecificallylinking
wildfiresmokeexposuretocardiovascularmorbidityandmortalityhavebeenmixed,
althoughseveralrecentstudiesidentifiedelevatedrisksofspecifichealthoutcomes,
includingemergencydepartmentvisitsfor:

• Ischemicheartdisease

• Dysrhythmia

• Heartfailure

• Pulmonaryembolism

• Stroke17

Thefollowingsectionsprovideadditionalinformationonpopulationgroupsthatappearto
bemoresensitivetowildfiresmoke.

15 YoussoufH,LiousseC,RoblouL,etal.Non-accidentalhealthimpactsofwildfiresmoke.IntJEnvironRes
PublicHealth.2014;11(11):11772-804.

 LiuJC,PereiraG,UhlSA,BravoMA,BellML.Asystematicreviewofthephysicalhealthimpactsfromnon-
occupationalexposuretowildfiresmoke.EnvironRes.2015;136:120-32.

 ReidCE,BrauerM,JohnstonFH,JerrettM,BalmesJR,ElliottCT.CriticalReviewofHealthImpactsofWildfire
SmokeExposure.EnvironHealthPerspect.2016;124(9):1334-43.

16 U.S.EnvironmentalProtectionAgency.(2009)IntegratedScienceAssessment(ISA)forParticulateMatter
(FinalReport,Dec2009).U.S.EnvironmentalProtectionAgency,Washington,DC,EPA/600/R-08/139F,2009.

17WettsteinZS,HoshikoS,FahimiJ,HarrisonRJ,CascioWE,RappoldAG.CardiovascularandCerebrovascular
EmergencyDepartmentVisitsAssociatedwithWildfireSmokeExposureinCaliforniain2015.JAmHeart
Assoc.2018;7(8).

 DeFlorio-BarkerS,CrooksJ,ReyesJ,RappoldAG.CardiopulmonaryEffectsofFineParticulateMatter
ExposureamongOlderAdults,duringWildfireandNon-WildfirePeriods,intheUnitedStates2008-2010.
EnvironHealthPerspect.2019;127(3):37006.
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At-Risk Populations

Infants and Children
Allchildrenareconsideredsensitivetothehealtheffectsofairpollution,includingwildfire
smoke,becausetheirlungsandimmunesystemsarestilldeveloping.Severalfactorslead
toincreasedexposureinchildrencomparedwithadults—childreninhalemoreair(and
thereforemorepollutant)perpoundofbodyweight;tendtospendmoretimeoutside;
andengageinmorevigorousactivity—allofwhichcancontributetoadverseeffectson
developinglungs.18

OnestudyexaminedthehealthcareutilizationofMedi-Calbeneficiariesduringthe2007
SanDiegowildfirestoprovideinsightontheeffectsofwildfiresmokeamongavulnerable
population.19Theyfoundthatyoungchildrenappearathighestriskforrespiratoryproblems
duringawildfire.Childrenaged0-4yearshada136%increaseinemergencydepartment
visitsforasthma,whileveryyoungchildrenaged0-1yearsexperienceda243%increase.

Anotherstudyexaminedtheassociationbetweenwildfire-specificPM2.5andrespiratory
healthinchildreninSanDiegoCountyfrom2011to2017.20Thisstudynotedthatwildfire-
specificPM2.5wasmoreharmfultochildren’srespiratoryhealththanPM2.5fromothersources
andthatyoungerchildrenaged0–5yearsweremoreaffectedbyPM2.5inwildfiresmoke
thanolderchildren.MoreresearchisneededtounderstandthetoxicityofwildfirePM2.5in
comparisontononsmokesourcesofPM2.5,e.g.,trafficemissions.

Holm,Miller,andBalmes21publishedacomprehensivereviewofthehealtheffectsof
wildfiresmokeinchildrenalongwiththreedifferenttoolsthatmaybehelpfultominimize
exposures:

• Usinglow-costsensordatafordecision-making

• Consideringrespiratorormaskusebychildren

• Minimizingexposuresatschools

18 SacksJD,StanekLW,LubenTJ,etal.Particulatematter-inducedhealtheffects:whoissusceptible?Environ
HealthPerspect.2011;119(4):446-54.

19 HutchinsonJA,VargoJ,MiletM,etal.TheSanDiego2007wildfiresandMedi-Calemergencydepartment
presentations,inpatienthospitalizations,andoutpatientvisits:Anobservationalstudyofsmokeexposure
periodsandabidirectionalcase-crossoveranalysis.PLoSMed.2018;15(7):e1002601.

20 AguileraR,CorringhamT,GershunovA,LeibelS,BenmarhniaT.Fineparticlesinwildfiresmokeand
pediatricrespiratoryhealthincalifornia.Pediatrics.2021;147(4):e2020027128.

21 HolmSM,MillerMD,BalmesJR.Healtheffectsofwildfiresmokeinchildrenandpublichealthtools:a
narrativereview.JExpoSciEnvironEpidemiol.2021;31(1):1-20.
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Low Cost Sensors:Theyfoundthatlow-costsensorscanplayanimportantroleinproviding
enhancedspatialandtemporalresolution.Continuingimprovementsintechnologyand
linkingtonearbygovernmentregulatorymonitorswilllikelyleadtoimprovementsinthe
qualityofinformationavailable.

Respirators: Foradults,respirators(e.g,NIOSH-approvedN95)areoftenrecommended
forprotectionfromwildfiresmokewhenavoidanceisnotpossible,butthequestionof
respiratorusebyolderchildrenhasbeenevolving.

TheauthorsnotethatNIOSH-approvedN95sarenotavailableintheU.S.inchildsizes,
butsmall-sizedN95scouldfitsomeolder/largerchildren.DuringtheCOVID-19pandemic,
internationallycertifiedrespiratorssuchasKN95sandKF94sbecamewidelyavailable;they
haveearloopsratherthanheadstrapsandareavailableinsmallersizesincludingones
suitableforchildren.Childrenover2yearsofagehavewornsurgicalmasksorclothmasks
forprotectionfromvirusparticles.Amongtheseoptions,well-fittingN95,KN95,orKF94
respiratorswouldbepreferredforfilteringeithervirusorwildfiresmokeparticles,because
theyaredesignedtofitclosetothefaceandhavemetacertificationstandardforfiltration.
Smokeparticlesandvirusparticlesarefilteredoutinthesamemanner;seeMasksforKids:
TipsandResources(ca.gov).

Giventhegrowingbodyofevidencethatchildrenareparticularlysensitivetotheeffects
ofwildfiresmoke,allmitigationmeasuresshouldbeconsidered,particularlywhensmoke
cannotbeavoided.Twopossibleconcernshavebeenraised:1)couldrespiratoruseby
childrenprovideafalsesenseofsecurity,possiblyleadingtoincreasedexposures;and2)
couldrespiratorusebychildrenleadtoadversephysiologiceffects?

TheincreasingoccurrenceofwildfiresmokeeventsaffectingCalifornia,alongwithabetter
understandingoftheimpacttochildren’shealth,hasledsomeclinicalpediatricgroupsto
recommendtheuseofrespiratorsbychildrenunderspecifiedconditions.

TheWesternStatesPediatricEnvironmentalHealthSpecialtyUnits
(WSPEHSU),anetworkofexpertsinreproductiveandchildren’s
environmentalhealth,providetheirrecommendationsonrespirator
usebychildrenhere:WildfiresandMaskUse-PEHSU.WSPEHSUhas
createdaseriesofinfographicsspecifictothetopicofchildrenand
wildfiresmokehere:WildfiresandChildren’sHealth.

Theauthorsnotedthatthereisnothingaboutpediatricphysiologythatwouldmakeone
concernedthatchildrenareathigherriskthanadultsforadversecardiopulmonaryeffects,
althoughthishasnotbeenevaluated.

https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/COVID-19/Masks-for-Kids-Tips-and-Resources.aspx
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/COVID-19/Masks-for-Kids-Tips-and-Resources.aspx
https://www.pehsu.net/Wildfires_and_Mask_Use.html
https://wspehsu.ucsf.edu/projects/wildfires-and-childrens-health-2/
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Minimizing Exposure at School:AlimitednumberofstudiesinNorthAmericanschools
suggestthatindoorairlevelsofPM2.5areroughly90%ofoutdoorlevels.Thisobservation
emphasizestheimportanceofadequatefiltration(eithercentralairfiltrationorportableair
cleaners)inschoolandchildcaresettings.Interestinindoorairqualityhasbeenheightened
bymorefrequentwildfiresmokeincidentsandtheCOVID-19pandemic.

SeeSummaryRecommendationsfroma2021WorkshoponChildren’sHealthand
WildfireSmoke.

Pregnant People
Physiologicchangesoccurduringpregnancy(e.g.,higherrespiratoryratesandincreased
bloodandplasmavolumes)thatmayinfluenceaperson’svulnerabilitytoenvironmental
exposures.Holstiusetal.examinedtheimpactofwildfiresmokeonpregnancyoutcomesin
SouthernCalifornia.22Researchersfoundthatexposuretowildfiresmokeduringpregnancy
wasassociatedwithslightlyreducedaveragebirthweightsamonginfantsexposedin 
utero(9.7glowerwhenexposureoccurredduringthesecondtrimesterand7glowerwhen
exposureoccurredduringthethirdtrimester).Itisnotknownhowthepsychologicalstress
thatmayresultfromwildfiresaffectsthehealthofpregnantpeopleandtheirfetuses.

Older Adults
Olderadultsareconsideredmoresensitivetotheadversehealtheffectsofwildfiresmoke
duetoagradualdeclineinphysiologicalprocessesandthehigherprevalenceoflungand
heartdiseasesfoundinthisagerangecomparedtoyoungergroups.

Liuetal.studiedassociationsbetweenwildfire-specificfineparticlesandtheamountof
hospitaladmissionsforrespiratorycausesamongthoseolderthan65yearsinthewestern
U.S.23Theyfoundthattheincreasedriskofrespiratoryadmissionwashigherforwomenthan
formen(10.4%vs.3.7%)andforBlackpersonscomparedtoWhitepersons(21.7%vs.6.9%).

22 HolstiusDM,ReidCE,JesdaleBM,Morello-FroschR.Birthweightfollowingpregnancyduringthe2003
SouthernCaliforniawildfires.EnvironHealthPerspect.2012;120(9):1340-5.

23 LiuJC,WilsonA,MickleyLJ,etal.WhoAmongtheElderlyIsMostVulnerabletoExposuretoandHealthRisks
ofFineParticulateMatterFromWildfireSmoke?AmJEpidemiol.2017;186(6):730-735.

https://www.airnow.gov/sites/default/files/2022-01/childrens-health-wildfire-smoke-workshop-recommendations.pdf
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Wettsteinetal.examinedcardiovascularandcerebrovascularemergencydepartment
visitsandwildfiresmokeexposureamongadultsineightCaliforniaairbasinsin2015.24
Theyfound:

• Wildfiresmokeexposurewasassociatedwithincreasedratesofemergency
departmentvisitsfornumerouscardiovasculardiseaseoutcomes,includingischemic
heartdisease,dysrhythmia,heartfailure,pulmonaryembolism,andstroke.

• Theobservedriskwasgreatestamongadults>65yearsofage.

People with Lung Conditions
Personswithasthma,chronicobstructivepulmonarydisease(COPD),orotherchroniclung
diseasesmayexperiencebreathingdifficultiesduringsmokeevents.Asthmaischaracterized
bychronicinflammationofthebronchiandsmallerairwayswithintermittentairway
constrictionthatmayleadtocoughing,wheezing,andshortnessofbreath.Individualswith
COPD,encompassingemphysemaandchronicbronchitis,mayalsoexperienceworseningof
symptomsduetoexposuretowildfiresmoke.PatientswithCOPDoftenhaveanasthmatic
componenttotheirconditionthatmayresultintheirexperiencingasthma-likesymptoms.
However,becausetheirlungcapacityistypicallyreduced,additionalairwayconstriction
mayresultinsymptomsrequiringmedicalattention.

Extensiveevidencefromepidemiologicstudiesfocusingonexposuretofineparticles
demonstratesincreasedriskofemergencydepartmentvisitsandhospitaladmissions
forasthmaandCOPD.25Inareview,Reidetal.foundconsistentevidenceofassociations
betweenwildfiresmokeexposureandrespiratorymorbidityingeneral,andspecificallyfor
exacerbationsofasthmaandCOPD.26

Acutelungdisease,suchasCOVID-19,mayalsoincreasesusceptibilitytotherespiratory
effectsproducedbywildfiresmoke.

24WettsteinZS,HoshikoS,FahimiJ,HarrisonRJ,CascioWE,RappoldAG.CardiovascularandCerebrovascular
EmergencyDepartmentVisitsAssociatedwithWildfireSmokeExposureinCaliforniain2015.JAmHeart
Assoc.2018;7(8).

25 U.S.EnvironmentalProtectionAgency.(2009)IntegratedScienceAssessment(ISA)forParticulateMatter
(FinalReport,Dec2009).U.S.EnvironmentalProtectionAgency,Washington,DC,EPA/600/R-08/139F,2009.

26 ReidCE,BrauerM,JohnstonFH,JerrettM,BalmesJR,ElliottCT.CriticalReviewofHealthImpactsofWildfire
SmokeExposure.EnvironHealthPerspect.2016;124(9):1334-43.
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People with Heart Conditions
CardiovasculardiseaseistheleadingcauseofmortalityintheU.S.andincludeshighblood
pressure,heartfailure,andvasculardiseasessuchascoronaryarteryorcerebrovascular
disease.AirpollutionstudieshavelinkedPMtoincreasedriskofheartattacks,heart
failure,cardiacarrhythmias,andotheradverseeffectsinthosewithexistingcardiovascular
disease.27Chemicalmessengersreleasedintothebloodduetolunginflammationmay
increasetheriskofbloodclotformation,anginaepisodes,heartattacks,andstrokes.
Despitethisevidenceregardingcardiovasculareffects,wildfire-relatedcardiovascular
studieshavebeeninconsistent,althoughseveralrecentinvestigationshaveidentified
elevatedrisksofspecifichealthoutcomes,includingincreasedratesofemergency
departmentvisitsforischemicheartdisease,dysrhythmia,heartfailure,pulmonary
embolism,andstroke.28

Wettsteinetal.foundapositiveassociationbetweenwildfiresmokedensityandemergency
departmentvisitsattributabletocardiovascular,cerebrovascular,andrespiratorydisease.29
Impactsweregreatestonmediumanddensesmokedaysandamongadultsaged≥65years.

People with Social Vulnerabilities
Certaingroupshaveincreasedsensitivitytowildfiresmokebasedonlifestage(e.g.,youth
andolderadults)orthepresenceofoneormoremedicalconditions(e.g.,lungandheart
conditions).Othergroupsmaybemorevulnerabletothehealthimpactsofwildfiresmoke
duetootherreasons,includingbutnotlimitedtosocioeconomicstatus,housing,access
tohealthcare,race/ethnicity,accessandfunctionalneeds,andlanguagebarriers.People
ofcolorandlow-incomefamiliesbearadisproportionateburdenofasthmaandother
respiratorydiseases.30Somegroupsexperiencegreaterexposuretowildfiresmokedueto
livingconditions(e.g.,peopleexperiencinghomelessnessorlivingininadequatehousing)or
theneedtoworkoutdoors(e.g.,farmworkers,daylaborers,utilityworkers).

27 U.S.EnvironmentalProtectionAgency.(2009)IntegratedScienceAssessment(ISA)forParticulateMatter
(FinalReport,Dec2009).U.S.EnvironmentalProtectionAgency,Washington,DC,EPA/600/R-08/139F,2009.

28WettsteinZS,HoshikoS,FahimiJ,HarrisonRJ,CascioWE,RappoldAG.CardiovascularandCerebrovascular
EmergencyDepartmentVisitsAssociatedwithWildfireSmokeExposureinCaliforniain2015.JAmHeart
Assoc.2018;7(8).

 DeFlorio-BarkerS,CrooksJ,ReyesJ,RappoldAG.CardiopulmonaryEffectsofFineParticulateMatter
ExposureamongOlderAdults,duringWildfireandNon-WildfirePeriods,intheUnitedStates2008-2010.
EnvironHealthPerspect.2019;127(3):37006.

29WettsteinZS,HoshikoS,FahimiJ,HarrisonRJ,CascioWE,RappoldAG.CardiovascularandCerebrovascular
EmergencyDepartmentVisitsAssociatedwithWildfireSmokeExposureinCaliforniain2015.JAmHeart
Assoc.2018;7(8).

30 BrimSN,RuddRA,FunkRH,CallahanDB.AsthmaprevalenceamongU.S.childreninunderrepresented
minoritypopulations:AmericanIndian/AlaskaNative,Chinese,Filipino,andAsianIndian.
Pediatrics.2008;122(1):e217-22.
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Resourceconstraintsdirectlyimpacttheabilityofcertaingroupstoavoidhigh-smoke
environments.Examplesofeffectivemitigationoptionsthatmaynotbeavailabletothose
withresourceconstraintsincludetemporarilyleavingtheareaduringhigh-smokeperiods,
modifyingthehomeenvironmenttoprovidecleanerair,e.g.,ifthehomehasacentral
ACsystem,considerupgradingtoabetterfilter(MERV13orhigher,ifappropriatetothe
installedsystem);reducingoutsideairintrusionintothehome(closewindowsanddoors)
withoutallowingtheinteriorhometemperaturetorisetouncomfortable/unsafelevels;
andusingasafeandappropriatelysizedportableaircleaner.Outreachactivitiesand
supportmayberequiredtoreducetheexposureofpeoplewithsocialvulnerabilitiesto
wildfiresmoke.

Table5summarizesthemaingroupsthatarecurrentlyrecognizedassensitivetowildfire
smoke(notethatsomepeoplearemembersofmultiplegroups).

Table 5. Summary of population groups that may be more sensitive to wildfire smoke

Group Potential Health Effects from Wildfire Smoke

Children
Allchildren:possiblecoughing,wheezing,difficultybreathing,chest
tightness,decreasedlungfunction.Childrenwithasthma:possible
worseningofasthmasymptoms,heightenedriskofasthmaattacks.

Olderadults
Possibleexacerbationofheartandlungdiseaseleadingtotheneedfor
medicalcare,emergencydepartmentvisits,orhospitaladmissions.

Peoplewith
lungdisease

Possiblebreathingdifficulties(e.g.,coughing,wheezing,andchesttightness)
andexacerbationsofchroniclungdiseases(e.g.,asthmaandCOPD)that
mayleadtoincreasedmedicationusage,emergencydepartmentvisits,or
hospitaladmissions.

Peoplewith
heartdisease

Possibletriggeringofischemicevents,suchasangina,heartattack,orstroke;
abnormalheartrhythmsthatcouldleadtoemergencydepartmentvisitsor
hospitaladmissions;worseningofheartfailure.

Pregnantpeople
Limitedevidenceshowsairpollution-relatedeffectsonpregnantindividuals
andthedevelopingfetus.

Peoplewith
socialvulnerabilities

Greaterexposuretowildfiresmokeduetolessadequatehousingand
reducedaccesstomitigationoptions,alongwithahigherlikelihoodof
untreatedorinadequatelytreatedhealthconditionssuchaslung,heart,
ormetabolicdisease.Unhousedindividualsareparticularlyvulnerableto
wildfiresmoke.
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Group Potential Health Effects from Wildfire Smoke

Outdoorworkers
Thosewhomustworkoutdoorsmayexperiencegreaterexposuresdueto
environmentalworkingconditions.Lowwageandmigrantworkersare
especiallyvulnerable.

Peoplewhoare
immunocompromised

CDCstatesthatpeoplewhoareimmunocompromisedortakingdrugsthat
suppresstheimmunesystemarelikelytobeatgreaterriskofhealtheffects
duetowildfiresmoke.

Peoplewhohave
hadCOVID-19

CDCstatesthatpeoplewhocurrentlyhaveorwhoarerecoveringfrom
COVID-19maybeatincreasedriskofhealtheffectsfromexposuretowildfire
smokeduetocompromisedheartand/orlungfunctionrelatedtoCOVID-19.

COVID-19 and Wildfire Smoke
TheoccurrenceofwildfiresmokeduringtheCOVID-19pandemicposesspecialchallenges
topublichealthofficialsandothersworkingtoreducetheimpactsofbothtypesof
emergencies.Evidenceexiststhatairpollution,includingwildfiresmoke,candriveincreased
vulnerabilitytoinfectiousdiseasessuchasCOVID-19.31AstudyofCaliforniacounties
affectedbythe2020wildfireseasonfoundasignificantrelationshipbetweentheresulting
airpollutionandconfirmedcasesofCOVID-19;short
term-exposuretoincreasedconcentrationsofPM2.5,
CO,andhigherAQIvaluesareassociatedwithan
increasedriskofCOVID-19.32Additionalstudiessuggest
thatwildfiresmokemayhavearoleonCOVID-19case
countsanddeaths,althoughmoreresearchisneeded
tobetterunderstandthisinteraction.

Giventheadditionalriskposedbythepandemic,takingstepstoavoidorreducewildfire
smokeexposurearewarranted.Mostpeoplespendthemajorityoftheirtimeindoors,
emphasizingtheimportanceofcleanerindoorairtoreduceexposuretobothwildfire
smokeandSARS-CoV-2.Accesstoalternatecontrolstrategiessuchasportableaircleaners
andoperatingHVACsystemfiltrationin100%recirculationmodeareimportantmitigation
measures,alongwiththeabilitytoaccesscleanerairspacesifnecessary.Itiscriticalthat

31 SchwarzL,DimitrovaA,AguileraR,BasuR,GershunovA,BenmarhniaT.SmokeandCOVID-19casefatality
ratiosduringCaliforniawildfires.EnvironResLett.2022;17(1).

32 AdemuLO,GaoJ,ThompsonOP,AdemuLA.Impactofshort-termairpollutiononrespiratoryinfections:a
time-seriesanalysisofCOVID-19casesinCaliforniaduringthe2020wildfireseason.IntJEnvironResPublic
Health.2022;19(9):5057.

“Evidenceexiststhatairpollution,
includingwildfiresmoke,candrive
increasedvulnerabilitytoinfectious
diseasessuchasCOVID-19.”



WildfireSmokeandHealth

 WildfireSmokeConsiderationsforCalifornia’sPublicHealthOfficials 28

effortsfocusonequity;seeCOVID-19,ClimateChange,andHealthEquityandCDPH’sInterim
GuidanceforVentilation,Filtration,andAirQualityinIndoorEnvironments.

TheoccurrenceofwildfiresmokeduringtheCOVID-19pandemichascreatedchallenges
aroundrespirator/maskrecommendations.Properlywornrespirators(NIOSH-approved
N95s)protectagainstthePMinwildfiresmoke(vs.significantlylessprotectionfromsurgical
orclothmasks).It’simportanttonotethatrespiratorswithexhalationvalvesareoften
morecomfortabletowear,especiallyinwarmerconditionsorifphysicallyactive.ANIOSH-
approvedN95respiratorwithanexhalationvalveoffersthesameprotectiontothewearer
asonethatdoesnothaveavalve.Relativetosourcecontrol,NIOSHresearchindicates
thatN95respiratorswithexhalationvalvesprovidethesameorbettersourcecontrolthan
surgicalmasks,proceduremasks,clothmasks,orfabriccoverings.Forthegeneralpublic,
internationallycertifiedrespiratorssuchasKN95sorKF94s,whichtypicallyhaveearloops
ratherthanheadstraps,areanotheroptionforeitherCOVID-19orwildfiresmokeprotection;
theyaredesignedtofitcloselytothefaceandhavemetacertificationstandardforfiltration.

Smoke rises over Santa Monica. (Matia Rengel/Unsplash)

https://www.cdph.ca.gov/Programs/OHE/Pages/CCHEP/COVID19-Climate-Health-Equity.aspx
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/COVID-19/Interim-Guidance-for-Ventilation-Filtration-and-Air-Quality-in-Indoor-Environments.aspx
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/COVID-19/Interim-Guidance-for-Ventilation-Filtration-and-Air-Quality-in-Indoor-Environments.aspx
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Strategies to Reduce Exposure to Wildfire Smoke

Basics
Priortodiscussingoptionstoreduceexposure,it
maybehelpfultoconsidertheprimaryfactorsthat
determineexposuretotheharmfulpollutantsin
wildfiresmoke.Understandingtherelationship
betweenthesevariablescanassistpublichealth
officials,healthcareproviders,andriskcommunication
professionalsinrecommendingexposurereduction
strategies.Thesefactorsinclude:

1. Concentrationofpollutant(e.g.,PM2.5)nearthe
breathingzone

2. Rateatwhichthepollutantisinhaledintothe
lungs(pulmonaryventilation)

3. Timespentinsmokyconditions(duration
ofexposure)

Pulmonary ventilationistheproductofaperson’srespiratory rateandthevolumeofair
containedineachbreathcalledtidal volume.Table6illustratestheincreaseinpulmonary
ventilationasapersonprogressesfromresttomoderateactivitytovigorousactivity:

Table 6. Breathing parameters at rest, moderate activity, and vigorous activity (estimate for 
adult male).

Breathing at Rest, Moderate Activity, and Vigorous Activity

Respiratory Rate 
(breaths/minute)

Tidal Volume 
(liters/breath)

Pulmonary Ventilation 
(liters/minute)

Rest 12 0.5 6

ModerateActivity 30 2.5 75

VigorousActivity 50 3.0 150

Pulmonaryventilationatrestaveragesabout6liters/minutebutcanincreaseto150liters/
minutewithvigorousactivity–a25-foldincrease.Thisillustratesthevalueofreducing
personalexposurethroughriskmanagement,e.g.,avoidingstrenuousexertioninsmoky
conditionstotheextentpossible.Anumberoflocalairdistrictsidentifyanticipatedperiods
ofimprovedairqualitysopeoplecanscheduleoutdooractivitiesatbettertimes.

Already familiar with how 
wildfire smoke can affect you?
Checkoutourrecmmendationsin
thenextsubsections:

▶ Basics
▶ StayIndoors
▶ AvoidSmokyConditions
▶ ConsiderTemporaryRelocation
▶ ReducePhysicalActivity
inSmoke

▶ ManageIndoorAirQuality
▶ UseanApprovedRespiratorif
NecessaryandSafe

▶ ProtectPetsFromWildfireSmoke
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Stay Indoors
Whilestayinginsideisacommonadvisoryissuedduringwildfiresmokeevents,public
officialsareencouragedtoconsiderthefollowing:

1. Toprovideprotection,indoorairqualityshouldbesignificantlybetterthanoutdoor
airquality

2. Theriskofoverheatinginindoorenvironmentsshouldbeavoided

Thevalueofstayingindoorstoavoidwildfiresmokeexposuredependsonhowwellthe
homeorcommercialbuildingpreventsinfiltrationofoutdoorsmokecoupledwiththeability
tomaintainacceptabletemperatureandairquality(e.g.,enhancedfiltration,portableair
cleaners).Ingeneral,newerhomeshaveatighterbuildingenvelopeandaremoreeffective
atkeepingsmokeoutwhenwindowsanddoorsareclosed.Inleakyhomesandbuildings,
outdoorPMcanmoreeasilyinfiltrateindoors,inwhichcaseguidancetostayinsideprovides
lessprotection.Anotherimportantfactortokeepinmindistheavoidanceofindoor
pollutionsources,e.g.,smokefromtobaccoorothersources;burningcandles;failuretouse
exhaustfanwhilecooking;etc.

Whenwindowsareopen,theindoorconcentrationofPMcanapproachoutdoorlevels;
whenwindowsareclosed,indoorconcentrationsofPMcanbe50%orlessofoutdoor
concentrationsforlargeparticles,althoughsmallerparticlesmayinfiltratethroughcracks.33

Activitysurveysindicatethatpeopletypicallyspendabout85%oftheirtimeindoors,5%
oftheirtimeinavehicle,and10%oftheirtimeoutdoors.34Becausepeoplespendsucha
largepercentageoftheirtimeindoors,asignificantportionoftotalpersonalexposuretoPM
occursinindoorenvironments.

Onemajordrawbackofadvisingpeopletostayinsideandclosewindowsanddoorswithout
airconditioningduringsmokeeventsistheincreasedriskofheatstress.Extremeheat
conditionsposeasubstantialhealthrisk,especiallyforvulnerablepopulationsincluding
youngchildren,elderlyindividuals,peoplewithchronicdiseasesordisabilities,outdoor
workers,andpregnantpeople.

33 AllenRW,AdarSD,AvolE,etal.ModelingtheresidentialinfiltrationofoutdoorPM(2.5)intheMulti-Ethnic
StudyofAtherosclerosisandAirPollution(MESAAir).EnvironHealthPerspect.2012;120(6):824-30.

 ChenC,ZhaoB.Reviewofrelationshipbetweenindoorandoutdoorparticles:I/Oratio,infiltrationfactor
andpenetrationfactor.AtmosEnviron.2011;45(2):275–288.

34 KlepeisNE,NelsonWC,OttWR,etal.TheNationalHumanActivityPatternSurvey(NHAPS):aresourcefor
assessingexposuretoenvironmentalpollutants.JExpoAnalEnvironEpidemiol.2001;11(3):231-52.
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Iftemperaturesarehighduringasmokeevent,
individualswhodonothaveaccesstocleaner,coolair
athomemaybenefitfromvisitingfamilymembers,
neighbors,orpublicbuildingswithairconditioning
andenhancedairfiltration.Thesamesuggestion
appliestopeoplewholiveinolder,leakyhomeswho
don’thaveforcedairsystemsthatcanaccommodate
betterfilters.Examplesofpotentiallysuitable
locationsinclude:

• Libraries

• Indoorshoppingmalls

• Coolingcenters

Somepublicbuildingsmayhaveolderairconditioning
systemsthatuselowefficiencyfilters,inwhichcase
theymaybelessadequateatprovidingcleanerair.
Ideally,publichealthofficialsshouldworkwithlocal
emergencymanagerstoobtaininformationaboutthe
filtrationandcoolingcapabilitiesofbuildingsprior
torecommendingspecificshelters.Thisinformation
shouldbepartofthedevelopmentofapre-event
mitigationplan.

Long-termsmokeeventsusuallyhaveperiodswhentheairqualityisbetter.Whenairquality
improves,eventemporarily,homesshouldbeairedouttoreduceindoorairpollutants.

Avoid Smoky Conditions
Smokelevelsmaychangesubstantiallythroughoutthedayandnight,creating
opportunitiestoplanaroundtheworstperiodsofsmoke.Inoutreachtothepublic,itcan
behelpfultopointoutthatwildfiresmokeoftenfollowsapattern,e.g.,nighttimesmoke
travelsdownhillandsettlesintovalleysbeforeliftingoutthenextday.Communitiesfarther
downwindfromafiremayseesmokearriveinthemid-to-lateafternoonandoccasionally
remainovernight.Priortoengaginginoutdooractivities,communitymemberscancheck
currentconditionsandavoidordelayexposureuntilconditionsimprove.

TheFireandSmokeMapontheAirNowwebsiteprovideshighqualityinformationaboutair
qualityduringsmokeevents.TheFireandSmokeMapdisplaysinformationfromairquality
monitorsinadditiontoprovidinginformationonfiresandsmokeplumelocations.TheFire
andSmokeMapincorporatesinformationfrompermanentregulatorymonitors,temporary

COVID-19hasintroducedadditional
challengestomanagingwildfire
smokeincidents,andgeneral
guidanceandinformationcan
befoundatCOVID-19,Climate
Change,andHealthEquity.Specific
informationonCoolingCenters
canbefoundatCoolingCenter
COVID-19Guidance.

ASHRAErecentlypublisheda
guidancedocumentthatprovides
aframeworkforprotecting
buildingoccupantsfromsmoke
exposurethatalsoaddressesthe
transmissionofSARS-CoV-2;see
ProtectingBuildingOccupants
fromSmokeDuringWildfireand
PrescribedBurnEvents.

https://fire.airnow.gov/
https://www.cdph.ca.gov/Programs/OHE/Pages/CCHEP/COVID19-Climate-Health-Equity.aspx
https://www.cdph.ca.gov/Programs/OHE/Pages/CCHEP/COVID19-Climate-Health-Equity.aspx
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/COVID-19/GuidanceforCoolingCenters.aspx
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/COVID-19/GuidanceforCoolingCenters.aspx
https://www.epa.gov/sites/default/files/2021-05/documents/ashrae_journal_article_march_2021-tagged.pdf
https://www.epa.gov/sites/default/files/2021-05/documents/ashrae_journal_article_march_2021-tagged.pdf
https://www.epa.gov/sites/default/files/2021-05/documents/ashrae_journal_article_march_2021-tagged.pdf
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monitors,andgovernment-adjusteddatafromlow-costsensors.Thissitemayinclude
SmokeForecastOutlooksbyAirResourceAdvisorsduringlargerwildfires.

Specificwildfiresmokeimpactsmaybeforecastandpostedonstatesmokeblogs,including
theCaliforniaSmokeBlog.MoredetailmayalsobefoundontheInciWebsite.Additionally,
localairdistrictsaremostfamiliarwiththeirareaandmayprovidewildfiresmokeforecasts
attheirrespectiveCaliforniaAirDistrict.

Consider Temporary Relocation
Temporarilyleavinganareaimpactedbydensesmokemaythebestprotectivemeasure
forpeoplewhoareparticularlysensitivetowildfiresmoke.Anotheroptionmaybeto
temporarilyre-locatetoamoreprotectivehousewithinthearea(e.g.,staywithfamilyor
friends).Unfortunately,temporaryrelocationisnotaviableoptionformanyduetowork
commitments,childreninschool,financialconsiderations,etc.

Reduce Physical Activity in Smoke
Reducingoreliminatingphysicalexertionisaneffectivestrategytolowerthedoseof
inhaledairpollutantsduringasmokeevent.Asdescribedinthe“Basics”section,people
canincreasetheirairintakebyasmuchas10to25timestheirrestinglevelthroughphysical
exertion.Increasedbreathingratesanddeeperbreathingpatternsbringmorepollutants
intothegasexchangeareasofthelungs.

Atrest,mostpeoplebreatheprimarilythroughtheirnose.Duringexercise,peoplebreathe
morethroughthemouth,bypassingthenaturalfilteringabilityofthenasalpassages.
Theyalsotendtobreathemoredeeply,modifyingtheusualpatternsofPMdepositionin
thelungs.

Comparedtoadults,childrentendtorelymoreonoralbreathingatrestandduringexercise,
furtherhighlightingtheneedforchildrentoavoidexercisinginsmokyconditions.

Duringsmokyperiods,optionsforexerciseshouldtakeintoaccount:

• Avoidingorreducingphysicalexertioninsmokyconditions

• Identifyinganindoorenvironmentwithacceptableairquality

• Planningexerciseforaforecastperiodofimprovedoutdoorairquality

https://fires.airfire.org/outlooks/
https://californiasmokeinfo.blogspot.com/
https://inciweb.nwcg.gov/
https://ww2.arb.ca.gov/california-air-districts
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Manage Indoor Air Quality 
Thedegreetowhichwildfiresmokeexposureisreducedwithinanybuilding,including
homes,dependsontwofactors:

1. Howwellthebuildingissealed(whichslowstherateofsmokeentry)

2. Howquicklyandeffectivelyanyavailableaircleaningequipmentremovessmokefrom
theindoorair

Byslowingtheratethatsmokeenters,thereismoretimeforaircleaningequipmentand
naturalremovalprocessestoreducetheconcentrationofsmokeinsidethebuilding.The
mitigationmeasuresdiscussedherecanhelptoreduceindoorairconcentrationofSARS-
CoV-2particlesalongwithwildfiresmokeparticles,whichcanhelppreventinfection,
especiallywhenusedinconjunctionwithappropriatefacecoveringsormasks,frequent
handwashing,andotherpractices.

Reducingtheentryofsmokestartswithclosingallwindowsanddoorsandturningoffany
fansthatoperateroutinelytoprovideventilation,i.e.,theentryofoutdoorair.Starting
in2008,Californiastatewidebuildingstandardsrequirethatallnewlyconstructedor
extensivelyrenovatedhomesmusthaveventilationfanstoensurethatthereisalways
enoughoutdooraircomingintothehome.Normally,thishelpstomaintainindoorair
quality.Theseventilationfansshouldbeturnedoffduringoutdoorairpollutionevents—
includingwildfiresmoke—andturnedonagainwhenwildfiresmoke(orotherpollution)
clears.Themostcommonsystemisanexhaustfanthatisdesignedtooperatecontinuously
atlowspeedorintermittentlyathigherspeed,e.g.,for20-30minuteseveryhour.These
fansmaybeinthelaundryroomorabathroom.Insomehomes,ventilationisprovided
byaductedconnectionbetweenthecentralforcedairheatingandcoolingsystemand
outdoors.Thesemaybecalleda“freshvent”or“outdoorairsupplyvent”andtheairflow
throughthemmaybecontrolledbythethermostatorbyaseparatecontroller.California
buildingstandardsrequirelabelingofswitchesthatcontrolventilationfansalthoughlabels
aresometimesunclearormissing.Ifyouliveinanewerhomeorthinkyoumayhavea
ventilationfan,itishelpfultodetermineinadvancehowtocontrolthesystem.

Therearetwomainwaysthatpollutants,includingwildfiresmokeparticles,canberemoved
fromairinhomes:

1. Byoperatingaforcedairsystemwithsuitablefilters

2. Byoperatingstandaloneorportableaircleaners

ManyCaliforniahomeshaveacentralforcedairsystemthatdrawsairfromthelivingspace,
heatsorcoolstheairasneeded,thenpushesairbackintothehomethroughregistersonthe
wallsorceilings.Airispulledfromthehousethroughoneormorelargereturngrillesthatare
usuallylocatednearthecenterofthehousewithatleastoneperfloor.
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Everyforcedairsystemshouldhaveslotsforfilter(s)eitherbehindthereturngrillesoratthe
locationwherethereturnductworkisconnectedtotheheatingorcoolingsystem.Originally,
filtersweredesignedtoprotectonlytheheatingandcoolingequipment,buttodaythere
aremanyfiltersavailableforunder$20thatcanremoveasubstantialfractionofPMfrom
smokeandothersourcesofairpollution.Iftherearenofiltersbehindthereturngrille(s),
theymaybelocatedwiththeheatingandcoolingsystemintheattic,garage,crawlspace,or
autilitycloset.

Modernforcedairsystemscanbesettocirculateair–fromthereturngrille,throughthe
filter,andbackouttothesupplyregisters–evenwhennoheatingorcoolingisneeded.This
typeofoperationcanbecontrolledusingthethermostatandtypicallyinvolvessettingthe
fanto“on”or“circulate”mode.Duringwildfiresmokeevents,settingtheHVACsystemto
“circulate”or“on”willincreasefiltrationandprovideasignificantimprovementinindoorair
qualityoverrunningitintermittently.

Ifahomehasaforcedairsystem,itisgenerallyrecommendedtousethehighest
performancefilter(s)thesystemcanaccommodatetoimproveindoorairquality,especially
duringwildfiresmokeincidents.However,higherperformancefilterswillgenerallycause
increasedairflowresistance,whichnotallcentralairsystemscanaccommodate.Toavoid
damagetotheHVACsystem,homeownersshouldconsultwithanHVACtechnicianortheir
centralairsystemmanufacturertoconfirmperformancerequirementsforhigh-efficiency
filterstoworkwiththeirspecificsystem.

Filtrationperformanceisafunctionofthefractional removal efficiencyofafilterandairflow.
Filterscanremoveparticlesonlywhenthesystemfanisonandpassingairthroughthefilter.
Afilter’sperformanceratingisbasedonanindustrystandardcalledtheMinimum Efficiency 
Reporting Value(MERV)thatcanrangefromMERV1toMERV16,orproprietarytestmetrics
developedbycertainmanufacturersincludingtheMicroparticle Performance Rating(MPR)
andFilter Performance Rating(FPR).Ingeneral,thehigherthefilterrating,thehigherthe
filter’sremovalefficiency(seeTable7).

Table 7. Filter Rating Systems

Rating System Best Very Good Good Special Use

MERV(general
industrystandard)

MERV13orbetter MERV9-12 MERV7-8 MERV16orHEPA

FPR(Honeywell) FPR8-10 FPR7 FPR5

MPR(3MFiltrete) MPR2200orbetter MPR1000-1900 MPR600
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Becausehigh-efficiencyfilters(andportableaircleaners)maybedifficulttofindduring
awildfiresmokeevent,itisstrongly recommended that such products be obtained in 
advance,particularlyifthehouseholdincludespeoplewhomaybesensitivetowildfire
smoke(children,pregnantpeople,olderadults,thosewithheartorlungconditions,or
anyonewhoissensitivetowildfiresmoke).

Filtersshouldbereplacedonaregularbasisaccordingtomanufacturer’srecommendations
andalwaysafterawildfiresmokeevent.

Tosummarize,thefollowingactionscanhelpreduceexposureduringwildfiresmokeevents.

Checklistofactivitiestomanageindoorairqualityduringwildfiresmoke:

• Keepwindowsanddoorsclosedifelevatedtemperatureisnotanissue

• Closefireplacedampers

• Ifapplicabletoyoursystem,turnoffcontinuousventilationfansthatpullinoutsideair

• Upgradetohigherefficiencyfilters

• Operatecentralfanon“circulate”

• UseHEPAfilter-equippedvacuumcleaner

Reduce Indoor Sources of Air Pollutants
Giventhatwildfiresmokeintroducesadditionalpollutantstotheair,someofwhichcannot
beavoided,onewaytolowerriskingeneralistoreduceotherpollutantsinthehome.There
arenumeroussourcesofindoorairpollutantsthatshouldbereducedtotheextentpossible
duringawildfiresmokeevent.

Indoor sources of PM may include:
• Smoking/vaping

• Usinggas,propane,andwood-burningstovesandfurnacesthatarenotventedto
theoutside

• Fryingorbroilingfoods

• Burningcandlesorincense

• Usingcleaningmethodsthatpromotethere-suspensionofparticles(e.g.,dustingor
usingavacuumcleanerwithoutHEPAfiltration)

Toillustratetheimpactofindoorairpollutants,ittakesabout10minutesforthesmokeofa
singlecigaretteinastandardroom(125squarefeet)togeneratehazardousindoorlevelsof
PM2.5(160µg/m3).ThiscorrespondstoanAQIinthe“VeryUnhealthy”range.

Combustionprocessesthatarenotproperlyventedtotheoutdoorscanbeanothersource
ofindoorairpollutants.“Room-vented”or“vent-free”appliancessuchasunventedgas
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orpropanefireplaces,decorativelogs,andportableheaterscancontributesubstantial
quantitiesofpollutantstoindoorair.

FryingorbroilingathighheatgenerallyproduceshighlevelsofPM.Thesesourcescanalso
increasethelevelsofpolycyclicaromatichydrocarbons,carbonmonoxide,acrolein,and
nitrogenoxides,allofwhicharepotentiallyharmfultohealth.

Lastly,certaincleaningpracticescanaffectindoorairquality.Peoplewhowishtoclean
theirresidencesduringoraftersmokeeventsshouldusecleaningpracticesthatreducere-
suspensionofparticlesthathavesettled.PreferredcleaningactivitiesincludeusingaHEPA
filter-equippedvacuumcleaner,damp-mopping,anddustingwithadampcloth.Hosing
offwindowscreensinadditiontocleaningwindowcoveringsmayalsobehelpful.Because
chemicalcleaningproductsshouldbeusedinawell-ventilatedenvironment,itmaybe
bettertocleanafterthesmokehasclearedandoutdoorairqualityisacceptable,allowing
ventilationofthehome’sinteriorduringtheuseofcleaningproducts.

Use California-Approved Air Cleaners
Portableaircleanerscanbeveryhelpfulforimprovingindoorairqualityduringasmoke
incident.CARBcertifiesaircleanersforuseinCaliforniathatproducelittleornoozone,
whichisarespiratoryirritant.SeeCARB’slistofcertifiedaircleaners.

Particularlyforhomesthathavesmoke-sensitiveoccupants,thedecisiontopurchaseanair
cleanerisbestmadebeforeasmokeeventoccurs.Smokeeventscanleadtoahighdemand
foraircleanersandcommercialsuppliersmaynotbeabletomeetthatdemand.

Aircleanerswillprovidethemostprotectionwhenplacedwherepeoplespendmostoftheir
time,suchasabedroomwhensleeping.Aircleanersgenerallyworkbetterinsmallerrooms
ratherthanlargespaces,howevermultiplesmallaircleanerscanalsobeusedtogetherin
alargerroom.Tosaveoncost,peoplecanpurchasesmalleraircleanersforbedroomsand
relocatethemtothelargerlivingroomduringtheday.

Aircleanershavedifferentair-cleaningcapacities.Itisimportanttomatchtheaircleaner’s
specificationstothesizeofthespacetobecleaned.TheAssociationofHomeAppliance
Manufacturers(AHAM)maintainsacertificationprogramforaircleaners.TheClean Air 
Delivery Rate(CADR)isaratingthatcombinesefficiencyandairflow;thehighertheCADR,
thefastertheunitfiltersparticlesinair.CADRnumbersarereportedbasedonthehighest
fanspeed.

TheAHAMsealontheaircleaner’sboxliststhreeCADRnumbers–oneforsmoke,onefor
pollen,andonefordust.TheCADRforsmokeismostrelevanttowildfiresmoke.

http://www.arb.ca.gov/research/indoor/aircleaners/certified.htm
http://ahamverifide.org/directory-of-air-cleaners/
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Asageneralruleofthumb,chooseaunitwithaCADRforsmokethatisatleast2/3ofthe
room’sarea.Forexample,a10’x12’room(120squarefeet)wouldrequireanaircleanerwith
aCADRforsmokeofatleast80(highernumbersareevenbetter).Iftheceilingishigherthan
8’,anaircleanerratedforalargerroomisneeded.For areas that are heavily impacted by 
wildfire smoke, AHAM recommends that the CADR matches the room size.Forexample,
anaircleanerwithasmokeCADRof200wouldbeappropriatefora200square-footroomin
anareaaffectedbysmoke.SeeUsinganAirCleanertoManageWildfireSmoke.

Tomaximizeeffectiveness,operatetheportableaircleanercontinuouslyorasoftenas
possibleonthehighestfanspeed.Ensurethatairflowtotheaircleanerisnotobstructed.
KeepdoorsandwindowsclosedtopreventadditionalPMfromenteringtheroom.

Generally,aircleanerswithhigherCADRscostmorethansmallercapacityunitsandalso
tendtobenoisierduetolargerfans.Ifoccupantsaresensitivetonoiseandhavethe
resources,anoptionwouldbetopurchasemultiple,smallerunitsthatoperateonlower,
quieterspeeds.

DevicesthatremovegasesandodorsinadditiontoPMtypicallycostmoretopurchaseand
maintain.Theyforceairthroughmaterialssuchasactivatedcharcoaloraluminacoatedwith
potassiumpermanganate.However,withsmaller-sizedaircleaners,thefilteringmedium
canbecomequicklyoverloadedandmayneedtobereplacedoften.Largegas-removing
devicesmaybeusefulforsensitiveindividualsandmayrequirelessfrequentreplacementof
thefilteringmedium.Productsthatcombineparticleandgasremovalareavailableinboth
portableandin-ductmodels.

Portableaircleanersmaybeusedincombinationwithcentralforcedairsystemfilter
upgrades(asdescribedintheprecedingsection)tomaximizethereductionofindoor
particles.Onestrategy—ifresourcesallow—istousethecentralforcedairsystemforair
cleaningwhenhouseholdmembersaremovingaboutthehouseanduseaportableair
cleanerineachoccupiedbedroomovernight.Portableaircleanerscaneffectivelyreduce
particleconcentrationseveninhomesthatdonothavecentralairconditioningifwindows
anddoorsremainclosedandexcessiveheatisnotaconcern.

Arecentstudyinvestigatedtheprojectedhealthbenefitsifresidentialindoorparticle
filtrationinterventionshadbeenimplementedinthehomesofsixSouthernCalifornia
countiesduringawildfire.35Thesixinterventionsinvolvedvariouscombinationsofforcedair
systemoperation(intermittent,continuous,ornone);theuseoflowversushighefficiency
filters;andtheuseofacontinuouslyoperatingportableaircleaner.Theauthorsfoundthat
theinterventionscouldreduceprojectedPM2.5levelsinthehomeby11%to62%.

35 FiskWJ,ChanWR.HealthbenefitsandcostsoffiltrationinterventionsthatreduceindoorexposuretoPM2.5
duringwildfires.IndoorAir.2017;27(1):191-204.

https://ahamverifide.org/using-an-air-cleaner-to-manage-wildfire-smoke/
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Thesmallerreductionscamefromoperatingthehome’sforcedairsystemonanintermittent
basisandupgradingtoahigh-efficiencyfilter.Largerreductionswereproducedbyoperating
thehome’sforcedairsystemonacontinuousbasis,upgradingtoahigh-efficiencyfilter,
andcontinuouslyoperatingaportableaircleaner.Ifahomedoesnothaveaforcedair
system,continuouslyoperatingaportableaircleanerdecreasedestimatedPM2.5by45%(see
Table8).

Table 8. Comparison of different filtration interventions in various combinations with a goal of 
reducing PM2.5 concentration.

Forced Air 
System Operation

Efficiency of Filter in 
Forced Air System

Continuously 
Operating Portable 
Air Cleaner

Decrease in 
Predicted 
PM2.5 Concentration

Intermittent Upgradedtohigh No 11%

Continuous Typicallow No 24%

Noforcedair N/A Yes 45%

Continuous Upgradedtohigh No 47%

Continuous Typicallow Yes 51%

Continuous Upgradedtohigh Yes 62%

Do-It-Yourself (DIY) Portable Air Cleaners
Portableaircleanersarecommerciallyavailablebuttheacquisitioncostofsuchdevices
maybeprohibitiveforsome.ThishasledmanytosuggestDo-It-Yourself(DIY)portable
aircleanersthattypicallyinvolveattachingoneormoreairfilterstoaboxfan,suchas
theComparettocube.SeeWhatisaDIYaircleanerandcanithelpprotecthomesfrom
COVID-19?|U.S.EPA.It’simportanttonotethatDIYportableaircleanersarenottestedfor
compliancewithelectricalsafetystandardsforappliancesandgreatcaremustbetakento
keepfingersandclothingawayfrommovingbladeswhenbuildingorusingaDIYaircleaner.
Somecommercialmanufacturersarecreatinglesscostlyportableairpurifiersusingsimple
designssimilartoDIYapproaches,e.g.,Lasko™AirPurifierandRoomFan.

https://www.epa.gov/coronavirus/what-diy-air-cleaner-and-can-it-help-protect-homes-covid-19
https://www.epa.gov/coronavirus/what-diy-air-cleaner-and-can-it-help-protect-homes-covid-19
https://www.lasko.com/products/air-flex-air-purifier-and-room-fan-ff305/
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Create a Clean Space at Home
Peoplewholiveinareaswheretheriskofwildfiresmokeriskishigh,particularlythosewho
aremoresensitive,maywishtopreparea“cleanroom”intheirhomebeforethenextsmoke
event.Agoodchoiceisaninteriorroom,withasfewwindowsanddoorsaspossible,where
peoplecanspendmostoftheirtime.Itiseasiertocleanairinasmallerroomincomparison
toalargerroom.SeeCreateaCleanRoomtoProtectIndoorAirQualityDuringaWildfire.

Some suggestions for preparing and maintaining a clean room include: 
• Turnoffanyautomaticventilationsystemsthatbringoutsideairin.

• Upgradetoahigher-efficiencyfilterinaforcedairsystem(checkrecommendationsfor
yourparticularsystem);recognizethatyoumayhavetochangethefiltermoreoften
duetosmoke(it’sagoodideatoobtainhigherefficiencyfiltersbeforeawildfiresmoke
incidentwhensuppliesbecomelessavailable).

• Keepwindowsanddoorsclosedunlessthisleadstoadangerousheatsituation.

• Setupaproperly-sizedportableaircleanertohelpremovePMfromindoorairwhile
emittingnoorminimallevelsofozone(i.e.,aCARB-certifiedportableaircleaner).

• Runtheairconditioningsystemifyouhaveone.Iftheairconditionerprovidesafresh
airoption,keepthefresh-airintakeclosedtopreventsmokefromgettinginside.Make
surethatthefilteriscleanenoughtoallowgoodairflow.

• Donotsmokeorburnanythinginthehouse,includingcandlesorincense.

• Smokeeventsusuallyhaveperiodswhentheairqualityisbetter.Whenairquality
improves,eventemporarily,airoutyourhometoreduceindoorairpollutants.

• Ifitistoowarmtostayinsidewiththewindowsclosed,orifyouareespeciallysensitive
tosmoke,considertemporaryrelocation,i.e.,seekshelterelsewhere.SomePMwill
enterahomeevenifefficientfiltrationandaircleanersareemployed.

• Ifnecessary,usecleaningactivitiesthatdonotre-suspendparticles:

¡ UseaHEPA-filterequippedvacuumcleaner
¡ Cleanhardsurfacesbydamp-moppingordamp-dusting
¡ Ideally,waituntilthesmokeclearstousehouseholdcleaners,sincechemical
cleaningproductsshouldbeusedinawell-ventilatedenvironment

https://www.epa.gov/indoor-air-quality-iaq/create-clean-room-protect-indoor-air-quality-during-wildfire#:~:text=Close%20all%20windows%20and%20doors,conditioners%2C%20or%20central%20air%20conditioning.
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Use an Approved Respirator if Necessary and Safe
Thissectionprovidesbasicinformationonrespiratorsandincludesconsiderationsfortheir
useinawildfiresmokecontext.

The most effective action the public can take to reduce the risk of health effects from the 
inhalation of wildfire smoke is to stay indoors in cleaner air and minimize the amount of 
time spent outdoors in smoky conditions.36 However, for those who must be outdoors 
during smoke events, N95 respirators offer enhanced protection if selected and 
used properly.

TheN95respiratorisacommontypeofparticulate
filteringfacepiecerespirator.37N95respiratorsmustbe
certifiedbytheU.S.NationalInstituteofOccupational
SafetyandHealth(NIOSH)tofilteratleast95%of
airborneparticles0.3micronsinsize.N95respirators
filterparticles;theydonotreduceexposuretoother
potentiallyharmfulconstituentsofwildfiresmoke
suchastoxicgasesorvapors.AnN95respiratorisalso
effectiveinreducingtransmissionofSARS-CoV-2.
Peoplewithpre-existingmedicalconditionsshould
checkwiththeirhealthcareproviderbeforeusing
arespirator.

DuringtheCOVID-19pandemic,episodicshortagesof
NIOSH-approvedN95respiratorsledtothetemporaryEmergencyUseAuthorization(EUA)
ofotherrespirator/masktypes.KN95andKF94respiratorsaremanufacturedtostandards
establishedbyothercountriesandarenotapprovedbyNIOSH.Duringthepandemic,strong
consumerdemandledtosomemisbrandedorcounterfeitproductsenteringtheU.S.Due
toanimprovedsupplyofN95respirators,theFDAhasrevokedtheEUAsfornon-NIOSH-
approvedrespiratorseffectiveJuly6,2021,andasofthatdatetheyarenolongerauthorized
andcannolongerbeimportedforhealthcarepersonneluse.

36 Theadviceto“stayindoors”assumestheindoorenvironmentdoesnotpresentheatrisk.Heatriskshould
beavoided.

37 AnN95respiratormayalsobecalledanair-purifyingrespiratororfilteringfacepiecerespirator.N95
respiratorsaresometimesreferredtoas“masks”.The“N”indicatesthefilteringmaterialisnotresistant
tooil.

IfN95respiratorsarenotavailable
ordonotfitwell,properlyselected
KN95andKF94respiratorsalso
providefiltrationofPM.For
respiratorsthatuseearloops,
theyarenotlikelytofitaswellasa
2-headstrapNIOSH-approvedN95.
Bothgoodfitandgoodfiltration
areneededforeffectiveprotection.
NIOSH-approvedN95respirators
areanexcellentchoicetoprotect
theweareragainstwildfiresmoke.
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InCalifornia,theDivisionofOccupationalSafetyandHealth(Cal/OSHA)isresponsiblefor
enforcingCalifornialawsandregulationspertainingtoworkersafetyandhealth.38Formore
informationonnewregulationstoprotectworkersduringwildfiresmoke,seethesectionon
“ProtectOutdoorWorkers”.

Additionalresources:

• NIOSH-approvedN95respirators.

• InternationalrespiratorassessmentstosupportCOVID-19response

• Informationoncounterfeitormisbrandedrespirators

Protect Pets From Wildfire Smoke
Animalsarealsosensitivetowildfiresmokeandstepsshouldbetakentoavoidunnecessary
exposuretowildfiresmoke.AdditionalresourcesareprovidedinAppendixB.

38 Cal/OSHA

A dog gets some extra care in South Lake Tahoe, CA. (Eric Ward/Unsplash)

https://www.cdc.gov/niosh/npptl/topics/respirators/disp_part/N95list1.html
https://www.cdc.gov/niosh/npptl/respirators/testing/NonNIOSHresults.html
https://www.cdc.gov/niosh/npptl/usernotices/counterfeitResp.html
https://www.dir.ca.gov/dosh/
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Considerations and Tools For Public 
Health Planning and Response

Thissectionfocusesonkeyfactorstoconsiderinplanningforwildfiresmoke:

Pre-Incident
❒ Buildrelationshipsamongresponsepartners,including:

• LocalHealthDepartment/LocalEnvironmentalHealthDepartment

• LocalAirDistrict

• LocalSchoolDistrict

• LocalEmergencyManagementAgency

• LocalEMSAgency

• TribalRepresentatives

• MedicalReserveCorps

• CommunityEmergencyResponseTeam

• ListosCalifornia

• Faith-BasedandCommunityBasedOrganizations

• HealthcareProviders

• Media

❒ Identifycleanairshelterlocationsandshareinformationwithcommunities

❒ Acquirestockofrespiratoryprotectionequipmentandsupplies(e.g.,respirators,
portableaircleaners)

❒ Developplansforcoordinatedpublicalertsandmessaging,includingsensitive/
vulnerablepopulations

❒ Developandimplementriskmitigationchecklistsforschools,groupfacilities,
specialevents

❒ Outreachtoemployersandindependentoutdoorworkerstoensuretheyareaware
ofregulationsrelatedtoprotectingworkersfromwildfiresmokeandthattheyhave
protectiveequipmentavailableinadvance

❒ Encourageimprovedventilationsystemsthateffectivelymitigatewildfiresmoke
intrusionintobuildings

https://www.listoscalifornia.org/
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During Incident
❒ Providecoordinatedriskcommunicationmessagingtothepublic,including
at-riskpopulations

❒ Opencleanairsheltersifneeded

❒ Distributeavailablerespiratoryprotectionequipmentandsuppliesasneeded

❒ Sharesituationalinformationwithresponsepartners

Post-Incident
❒ Providecoordinatedriskcommunicationmessagingonpost-wildfireactivities,e.g.,re-
entry,debriscleanup

❒ Updatemitigation,response,andrecoveryplans

Build Strong Partnerships in Advance
Keygovernmentagenciesandcommunityorganizationsshouldestablishstrongworking
relationshipspriortoawildfiresmokeevent(seelistonprecedingpage).Building
relationshipsandcollaborativepre-planningarecriticaltoeffectiveresponseduring
smokeevents.

Californiahastotalof61localhealthdepartmentsthatinclude58countyand3cityhealth
departments.Environmentalhealthmaybepartofthelocalhealthdepartmentoritsown
department,dependingonthejurisdiction’sorganization.Californiahas35airdistrictsthat
haveprimaryresponsibilityformonitoringairquality,manyofwhicharesingle-county,
althoughregionalairdistrictsmayspanmultiplecounties.Thereare33localEMSagencies
withinCaliforniathatmayexperienceincreased9-1-1callsduetowildfiresmokeimpacts.
Localemergencymanagementagenciesincludethoseatthecountyorcitylevel.Numerous
community-basedgroupsintegratedintotheplanningframeworkcaneffectivelysupport
communityresponsetoacuteorextendedwildfiresmokeincidents.

Wildfiresmokeincidentsarelikelytoaffectmultiplejurisdictionsinanarea.Itmaybe
wiseforofficialstoengageinpre-planningaccordingtoairbasingeographyratherthan
jurisdictionalboundaries.SeeCaliforniaAirBasins.

Ideally,jurisdictionswillidentifyagreed-uponrolesandresponsibilitiesofresponsepartners
duringawildfiresmokeevent.

https://www.arb.ca.gov/ei/maps/statemap/abmap.htm
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Develop Effective Public Messaging
Consistentpublicmessagingaboutcurrentairquality,forecastairquality,and
recommendedprotectiveactionsishelpfultothepublicwhomaybeconcernedandanxious
duringsmokeevents.Messagingshouldstrivetobemultilingualandaccessibletopeopleof
differentabilities(e.g.,lowliteracylevels,visionimpaired)andcircumstances(e.g.,lackof
internetaccess).

Communicationismoreeffectiveiftheaffected
local/regionalagenciescollaborateonissuingjoint
advisories,orataminimum,communicatethesame
informationtotheirrespectiveaudiences.Under
stress,thepublicseekstrustworthyinformation
andcanbecomefrustratedwheninformationisnot
consistentamongsources.

Typically,theleadagencyforprovidinginformation
onairquality,includingairqualityalerts,isthelocal
airdistrict.ItisroutinebusinessforCalifornia’s35air
districtstoissueairqualityalerts,including“Sparethe
Air”announcementsoradvisories.

Duringasmokeevent,localpublichealthofficials
mayalsoissueadvisoriesonrecommendedactionsto
protectthepublicfromtheharmfuleffectsofwildfire
smoke.Duringrecentwildfires,LHDsandairdistricts
providedjointadvisoriesandsocialmediaupdates.
Localhealthdepartmentsmayalsodisseminatethese
messagestotrustedmessengers,includingcommunity-basedorganizations,healthcare
providers,schools,inadditiontootherinvolvedagenciessuchastheirlocalemergency
managementagency,CalFIRE,andtheU.S.ForestService.

TheBayAreaRegionalAirQuality
MessagingSteeringCommittee
(comprisedoftheBayAreaJoint
InformationSystem,Association
ofBayAreaHealthOfficials,Bay
AreaAirQualityManagement
District,andregionalofficials)has
developedanairqualitymessaging
toolkittoprovideunifiedmessaging
throughouttheBayArearegion.The
toolkitprovidescoreguidancefor
airqualitymessaging,messaging
templatesbyAQI-level,risk
communicationproducttemplates,
andguidanceforcommunicating
withvulnerablepopulations.For
moreinformation:http://www.
bayareauasi.org/aqi.

http://www.bayareauasi.org/aqi
http://www.bayareauasi.org/aqi
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Plan Ahead for Impacts to Schools and Outdoor Events 

Schools and Childcare Facilities
Schoolsandchildcarefacilitiesareimportantsitesforwildfiresmokepreparedness
activities.Beforeasmokeevent,schoolsandchildcarefacilitiescanevaluatetheir
ventilationsystems;acquireaccesstoportableaircleaners;identifystudentsandstaffthat
maybeparticularlysensitive(e.g.,thosewithasthma);andconfirmthatsuchstudentshave
anAsthmaActionPlan.39

Decision-makingiscomplexwhenitcomestohowtooptimallyrespondtowildfiresmoke
thataffectsschoolsandchildcarefacilities.Manyfactorsmaybeinvolved,e.g.,theageof
thebuilding,qualityofschoolventilation,availabilityofportableaircleaners,riskreduction
trade-offs,andtheperspectiveofparents/guardians.Schooladministratorsshouldconsider
inadvancewhatchangestheywillmaketotheschoolagendaduringsmokeevents.

Somecommunitiesimpactedbywildfiresmokefocusondoingwhattheycantosafelykeep
studentsinschool.Closingschoolscanleavesomestudentswithoutasafeplacetogo.In
addition,someCaliforniaschoolsandresidentialchildcareinstitutionsprovidemealsto
studentswhoqualify.Whenschooliscancelledduetowildfiresmoke,thesestudentsmay
nothaveaccesstothisimportantsourceofnutrition.Closingschoolsmayalsocausea
hardshipforworkingparentswhomaynotbeabletoarrangesupervisionforchildrennotin
school.

TheCaliforniaDepartmentofEducationpartneredwiththeCaliforniaAirResourcesBoard,
CaliforniaAirPollutionControlOfficersAssociation,CaliforniaCountySuperintendents
EducationalServicesAssociation,AssociationofCaliforniaSchoolAdministrators,and
CaliforniaSchoolBoardsAssociationtodevelopguidancethatlocaleducationleaders
canuseinconversationwithlocalairdistrictsandpublichealthofficialstodeterminehow
schoolactivitieswillbeaffectedwhenairqualityispoor.SeeSchoolAirQualityActivity
Recommendations(CADeptofEducation)andAirQuality-CDE.

Thisguidanceidentifiesfactorsthatshouldbeconsideredwhenmakingaschool
closuredecision:

39 CDCAsthmaActionPlan
 AsthmaratesforCaliforniachildrendifferbyregion,averaging15%forallschool-agechildren.County

estimatesvary.SeeEstimatedpercentageofCaliforniachildrenages1-17whohaveeverbeendiagnosed
withasthma.

https://www.cde.ca.gov/ls/ep/documents/airqualityguidance.pdf
https://www.cde.ca.gov/ls/ep/documents/airqualityguidance.pdf
https://www.cde.ca.gov/ls/ep/airquality.asp
https://www.cdc.gov/asthma/actionplan.html
https://www.kidsdata.org/topic/238/asthma/table#fmt=97&loc=2,127,1657,331,1656,171,1655,345,357,324,369,362,360,337,364,356,217,328,354,320,339,334,365,343,367,344,355,366,368,265,349,361,4,273,59,370,326,341,338,350,342,359,363,340,335&tf=109&sortType=asc
https://www.kidsdata.org/topic/238/asthma/table#fmt=97&loc=2,127,1657,331,1656,171,1655,345,357,324,369,362,360,337,364,356,217,328,354,320,339,334,365,343,367,344,355,366,368,265,349,361,4,273,59,370,326,341,338,350,342,359,363,340,335&tf=109&sortType=asc
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Health and Safety:
• Indoor air quality.Filtrationsystemsatschoolsmayofferahigherlevelofprotection
thanresidentialsystems.

• Supervision. Theschoolenvironmentprovidesappropriatestudentsupervisionby
trainedadultswhocanensurestudentsremainindoors.

• Student support services.Schoolmaybetheprimaryplacewherestudentsreceive
neededhealthandcounselingservices.

• Nutrition services.Schoolsservehealthymealstoasignificantproportionofstudents.
Ifschoolisclosed,itcanbeachallengeforlocaleducationalagenciestofeedstudents.

Equity:
• Childcare availability.Socioeconomicallydisadvantagedfamiliesmaynothave
optionsforalternatechildcare.

• Impact on working families.Workingparentsandguardiansaredisproportionately
affectedbyschoolclosureandcouldsuffersignificantprofessionaloreconomic
consequencesasaresult.

• Food access.Studentsreceivingfreeorreduced-pricemealsmaynothaveareliable
alternatesourceofhealthyfood.

• Access to services. StudentswithIndividualizedEducationPrograms(IEPs)maynot
haveaccesstoneededservicesduringschoolclosure.

• Safety.Schoolsprovidesafeandsupportiveenvironmentsfortheirstudents;ourmost
vulnerablestudentsrelyonthemmost.

Low-costtechnologyadvancesarelikelytobenefitschools.Forexample,low-costsensor
technologyisusedinaprojectinvolvingSouthernCaliforniaschools40whosegoalsareto:

• Educateyouthaboutairqualityissues

• Inspirestudentinterestinscience

• Increaseawarenessofairqualityhealthimpactsamongparents

• Convertawarenessintoaction

• Inspireandtrainthenextgenerationofairqualityadvocates

Naturaldisasterscanbeespeciallytraumaticforchildrenandyouth.TheNational
AssociationofSchoolPsychologistshasissuedguidanceforparentsandteacherstohelp
childrenafterwildfires.Theguidelinesincludepossiblereactionstowildfiresandsymptoms
byagegroups,tipsforteachersandparentsonhowtoassistchildrenintheircopingskills
andresiliency,andinformationforschoolsonmentalhealthsupportandresources.See
HelpingChildrenAfteraWildfire:TipsforParentsandTeachers.

40 CLEARinSchoolsSTEMProgram

https://www.nasponline.org/resources-and-publications/resources-and-podcasts/school-safety-and-crisis/natural-disaster-resources/helping-children-after-a-wildfire-tips-for-parents-and-teachers
https://www.ccair.org/clear/stem-program/
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Formoreinformationonschoolsandindoorairquality,seetheU.S.
EPAwebsitesonCreatingHealthyIndoorAirQualityinSchoolsand
IndoorAirQualityToolsforSchoolsActionKit.AlsoseeImproving
IndoorAirQualityinCaliforniaSchools.

AlsoseeProtectingCommercialBuildingOccupantsFromSmoke
DuringWildfireandPrescribedBurnEvents.

Outdoor Events
Ingeneral,thedecisiontocancelanoutdooreventismadebytheeventsponsor,
school,orprofessionalleague,preferablyinconsultationwithlocalpublichealthandair
districtofficials.

Foroutdoorathleticcompetitions,wildfiresmokecanadverselyimpactbothparticipating
athletesandspectators.Forathletes,higherventilationratesduringcompetition
substantiallyincreasepersonalexposuretosmokepollutants.Forspectators,travel
toandfromtheathleticeventandfanactivities(e.g.,tailgating)cancontributeto
increasedexposure.

NCAA Guidance for Member Institutions
InSeptember2018,theNationalCollegiateAthleticAssociation(NCAA)Committeeon
CompetitiveSafeguardsandMedicalAspectsofSportsupdateditsguidanceformember
institutionsonpracticeandcompetitionactivitiesduringperiodsofpoorairquality.41The
NCAAguidanceonairqualityincludes:

• AttentivemonitoringoflocalAQIandassociatedairqualityalerts,especiallyduring
timesofextremeenvironmentalconditions,isrecommended.Thismonitoringis
bestperformedbytheprimaryathleticshealthcareproviderstrainedtomonitor
environmentalimpactsonstudent-athletehealthandsafety.However,schoolsmay
choosetodelegatethisresponsibilitytoanotherstaffmemberwithknowledgeand
trainingaboutenvironmentalmonitoring.

• Memberschoolsshouldconsidershorteningorcancelingoutdoorathleticevents
(practicesandcompetitions)inaccordancewithAQIguidance.Exposureshouldbe
managedmoreconservativelyforstudent-athleteswithpre-existingpulmonaryor
cardiacconditions,whichmayexacerbatethecomplicationsoftheseconditionsand
leadtoanacutemedicalemergency.Specifically,atanAQIof100orhigher,schools
shouldconsiderremovingsensitiveathletesfromoutdoorpracticeorcompetition
venuesandshouldcloselymonitorallathletesforrespiratorydifficulty.Reduceheavy
orprolongedexertioninsensitiveindividuals.

41 https://www.ncaa.org/sport-science-institute/air-quality

https://www.epa.gov/iaq-schools
https://www.epa.gov/iaq-schools/indoor-air-quality-tools-schools-action-kit
https://wcec.ucdavis.edu/improving-indoor-air-quality-in-california-schools/
https://wcec.ucdavis.edu/improving-indoor-air-quality-in-california-schools/
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=351876&Lab=CPHEA
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=351876&Lab=CPHEA
https://www.ncaa.org/sports/2017/9/14/air-quality.aspx
https://www.ncaa.org/sport-science-institute/air-quality
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• AtAQIsofover150,outdooractivitiesshouldbeshortened,andexertionshould
beminimizedbydecreasingtheintensityofactivity.Sensitiveathletesshouldbe
movedindoors.

• AtAQIsof200orabove,seriousconsiderationshouldbegiventoreschedulingthe
activityormovingitindoors.Prolongedexposureandheavyexertionshouldbe
avoided.Avoidalloutdoorphysicalactivityforsensitiveindividuals.

• AtAQIsof300orabove,outdooractivitiesshouldbemovedindoorsorcanceledif
indooractivityisnotanoption.Schoolemergencyactionplansshouldguidethe
emergencycareresponseinthesecircumstances,andstaffshouldrehearsetheplanat
aminimumofonceayear.

NotethatthisguidanceisapplicableonlytoNCAAmemberinstitutionsandmaybesubject
tochange.

Assess Community Vulnerabilities
Specificcommunitiesandgroupswithincommunitiesfaceheightenedvulnerability
towildfiresmoke.Thesecommunitiesarediverseinpopulationdemographicsand
varywidelyacrossCalifornia’slandscapefromurbanareastoruralfrontiermountain
counties.Identifyinggroupsandcommunities,includingindigenouscommunities,
thataremostvulnerabletoadversehealthoutcomesduetowildfiresmokeexposure
canincreasecommunityresiliencebyfocusingoneffectivepre-incidentplanningand
mitigationactivities.

Environmental Justice 
EnvironmentalJustice(EJ)communitiesarecommonlyidentifiedasthosewhereresidents
arepredominantlylow-incomeorpeopleofcolor;subjecttoadisproportionateimpact
fromoneormoreenvironmentalhazards;excludedfromenvironmentalpolicysettingor
decision-makingprocesses;andexperiencedisparateimplementationofenvironmental
regulations,requirements,practices,andactivitiesintheircommunities.Healthequityand
EJeffortsattempttoaddresstheinequitiesindistributionofsocialandeconomicresources
thatleadtodisproportionatevulnerabilityinthesecommunities.

PlanningactivitiesshouldconsiderthehealthequityandEJstatusofcommunities,as
peoplelivinginsuchcommunitiesmayexperiencehigherexposuresduetoreduced
accesstomitigationoptionsbeforeandduringwildfiresmokeevents(e.g.,accesstoair-
conditionedspaces,abilitytoleavethearea,abilitytoreducetimespentlaboringoutdoors,
etc.).SB1000requiresthatcitiesandcountieswithEJcommunitiesadoptanEJelement,
orintegrateEJ-relatedpolicies,objectives,andgoalsthroughoutotherelementsoftheir
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GeneralPlan.AnSB1000ToolkitbytheCaliforniaEnvironmentalJusticeAlliancehelps
jurisdictionsmeetthisrequirementinawaythatadvanceshealthandequity.

Community Vulnerability Assessment
Vulnerabilityassessmentcanassistjurisdictionsinpreparinghazardmitigationand
emergencyresponseplans.Californiacountiesshouldhaveexplicitwildfireandwildfire
smokeplansaspartoftheiremergencyservicesplanandgeneralplanappendices.Thisis
importantforapplyingforandreceivingfundsfromCalOESandFEMAtoaddressactivities
forpreparation,response,andrecovery.Inclusionofwildfiresmokeaspartofthewildfire
planmayallowaccesstofundingforwildfiresmokepre-responseandpost-interventions.

It’simportanttopositionwildfiresmokeinalargercontextwithinthestructuralmechanisms
thatempowercountiestoapplyforandobtainresourcestoaddresswildfiresmoke.This
pointstoapopulationlevelresponseledbypublichealth,notjustindividual,household,or
neighborhoodremediesandsolutions.Withoutcountyengagementinplanningandpre-
mitigation,itisdifficulttoacquireresourcesforcommunitylevelinterventions.

Resources for Community Planning

California Building Resilience Against Climate Effects 
(CalBRACE) Project
TheCDPHClimateChangeandHealthEquitySection(CCHES)
providesdata,tools,andtechnicalassistancetoprevent,reduce,
andprepareformajorclimateeffectsfacingCalifornia—increasing
temperature/extremeheat,drought,wildfire,andsealevelrise
(includingflooding),andtheirdirectandindirecthealthimpacts.

CCHESdevelopedtheClimateChangeandHealthVisualization(CCHVIz)interactivedata
visualizationplatformfortheClimateChange&HealthVulnerabilityIndicatorsforCalifornia
(CCHVIs).TheCCHVIsincludeindicatorsofenvironmentalexposure,populationsensitivity,
andadaptivecapacitytotheimpactsofclimatechange,downtothecensustractorcounty
level.TheCCHVIsallowstheusertodevelopacountysnapshot,lookatasingleindicatoror
acombinationofvulnerabilities,andtoquerythedata.

WithinCCHES,theCaliforniaBuildingResilienceAgainstClimateEffects(CalBRACE)Project
usestheBuildingResilienceAgainstClimateEffects(BRACE)frameworkdevelopedbythe
U.S.CentersforDiseaseControlandPreventiontohelpCaliforniahealthdepartments
identifylikelyclimateimpactsincommunities,potentialhealtheffectsassociatedwiththese
impacts,andtheirmostat-riskpopulationsandlocations.ClimateChangeandHealthProfile
Reportsprovideprojectionsforcountyandregionalclimateimpacts,theclimate-related
healthrisks,andlocalpopulationsthatcouldbevulnerabletoclimateeffects.Indicators
inthecounty-levelreportsincludeheat-relatedemergencydepartmentvisits,adultsliving

https://caleja.org/2017/09/sb-1000-toolkit-release/
https://skylab.cdph.ca.gov/CCHVIz/
https://www.cdph.ca.gov/Programs/OHE/Pages/CC-Health-Vulnerability-Indicators.aspx
https://www.cdph.ca.gov/Programs/OHE/Pages/CC-Health-Vulnerability-Indicators.aspx
https://www.cdc.gov/climateandhealth/BRACE.htm
https://www.cdph.ca.gov/Programs/OHE/pages/climatehealthprofilereports.aspx?TSPD_101_R0=087ed344cfab2000e489bf8dfeaa4d0e8f476728e2925c61e702dc43e3b9417fffd1e36fe3c250420863d2f6f7143000213223a919e79afe96bbe44e6edf8471753cbeaf677840de2f7c5f8eb4e5819d86aaef13f7f8343a1d53f09482d19aef
https://www.cdph.ca.gov/Programs/OHE/pages/climatehealthprofilereports.aspx?TSPD_101_R0=087ed344cfab2000e489bf8dfeaa4d0e8f476728e2925c61e702dc43e3b9417fffd1e36fe3c250420863d2f6f7143000213223a919e79afe96bbe44e6edf8471753cbeaf677840de2f7c5f8eb4e5819d86aaef13f7f8343a1d53f09482d19aef
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withmultiplechronicconditions,populationlivinginpoverty,race/ethnicity,outdoor
workers,airconditioningownership,treecanopy,andpublictransitaccess.TheCalBRACE
AdaptationToolkithelpslocalhealthdepartmentsandcommunitiesunderstandand
developaplantoaddresshealthrisksfromclimatechange.

National Environmental Public Health Tracking Network
TheCDCNationalEnvironmentalHealthPublicHealthTrackingNetworkprovidesa
databaseofenvironmentalandnon-infectiousdiseasedatafromnational,state,andcity
sourcesthatpublichealthofficialscanusetomakeinformation-baseddecisions.The
TrackingSystemprovidesvisualizationofwildfiredataoverlayedwithhealthdatavia
interactivemaps,tables,andcharts.

TheTrackingSystemprovidesaCountyLevelSnapshotofenvironmentalhealthissuessuch
asairquality,asthma,andextremeheat.TheTrackingSystem’sDataExplorerallowstheuser
tosearchdatasuchaswildfiresandairqualityandoverlaythemwithsocialvulnerability
indicatorstovisualizecounty-specificdata.

Social Vulnerability Index
TheCDC/ATSDRSocialVulnerabilityIndex(SVI)dataincludedontheTrackingNetworkcome
fromtheAgencyforToxicSubstancesandDiseaseRegistry(ATSDR).TheSVIshowsrelative
vulnerabilityofeveryU.S.Censustracton14socialfactorsincludingpoverty,lackofvehicle
access,andcrowdedhousing.Thesedatacanbeusedbypublichealthofficialsandlocal
plannerstobetterpreparecommunitiestorespondtoemergencyeventslikesevereweather
andwildfires.SeeSVIInteractiveMap.

Recent State Legislation

Community Air Protection Program (AB 617)
InresponsetoAB617,CARBestablishedtheCommunityAirProtectionProgram(CAPP).
TheProgram’sfocusistoreduceexposureincommunitiesmostimpactedbyairpollution.
Communitiesaroundthestateareworkingtogethertodevelopandimplementnew
strategiestomeasureairpollutionandreducehealthimpacts.Moreinformationcanbe
foundhere:CommunityAirProtection.

Community Air Quality (AB 619)
AB619specifiesthatCDPHwilldevelopaplanwithrecommendationsandguidelinesfor
countiestouseinthecaseofasignificantairqualityeventcausedbywildfiresorother
sources.AB619requiresacounty,inadvanceofitsnextemergencyplanupdate,tousethe
airqualityplandevelopedbyCDPHanddevelopacounty-specificplanthataddressesthe
recommendationsandguidelinesidentifiedinCDPH’sairqualityplan.

https://cdphdata.maps.arcgis.com/apps/MapSeries/index.html?appid=4093397556b4450ea563f23fcf353c64
https://cdphdata.maps.arcgis.com/apps/MapSeries/index.html?appid=4093397556b4450ea563f23fcf353c64
https://ephtracking.cdc.gov/
https://ephtracking.cdc.gov/InfoByLocation/
https://ephtracking.cdc.gov/DataExplorer/
https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
https://svi.cdc.gov/map.html
https://ww2.arb.ca.gov/capp
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Wildfire Smoke Clean Air Centers for Vulnerable Populations Incentive Pilot Program 
(AB 835)
InOctober2019,theCaliforniaGovernorsignedAssemblyBill835intolawwhichestablished
untilJanuary1,2025,theWildfireSmokeCleanAirCentersforVulnerablePopulations
IncentivePilotProgram.Thisprogram,administeredbyCARB,providesfundingthrough
agrantprogramtoretrofitventilationsystemsandcreateanetworkofcleanaircenters
tomitigatetheadversepublichealthimpactsfromwildfiresandsmokeevents.Qualified
applicantsinclude,butarenotlimitedto,schools,communitycenters,seniorcenters,sports
centers,andlibraries.

Wildfire smoke obscuring Half Dome, in Yosemite National Park, July 2020. (Sterling Lanier/Unsplash)
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Establish Community Clean Air Shelters and Spaces
Insomecommunitiesorlivingspaces,indoorairqualitymaynotbesignificantlybetterthan
outdoorairqualityduetotheageofthehomes,lackofairconditioningsystems,orlack
ofindoorairfiltration.Specificpopulations,suchaspeopleexperiencinghomelessnessor
thosewholiveininadequatehousing,maynothaveaccesstoacceptableindoorairspaces
ortheabilitytoaccessacceptablealternatives.

Localjurisdictionsshouldevaluatesitesthatcouldbeusedascommunitycleanairshelters
andspacespriortofireseason.SeeCreatingCleanAirSpacesDuringWildlandFireSmoke
Episodes:WebSummitSummaryforarecentsummaryofusefulinformation.

Additionalinformationonthebasicrequirementsofacommunitycleanairshelteris
providedinAppendixI.

Newercommercialbuildingsarelikelytohavebetterindoorairqualityincomparisontothe
outdoorenvironmentorolder,leakybuildings.However,evenmoderncommercialbuildings
mayhaveworsenedairqualityifmanypeopleareenteringandexiting,allowingmore
outsideairintothebuilding.

InOctober2019,theCaliforniaGovernorsignedAssemblyBill835intolawwhichestablished
untilJanuary1,2025,theWildfireSmokeCleanAirCentersforVulnerablePopulations
IncentivePilotProgram.Thisprogram,tobeadministeredbytheCaliforniaAirResources
Board,providesfundingthroughagrantprogramtoretrofitventilationsystemsandcreate
anetworkofcleanaircenterstomitigatetheadversepublichealthimpactsfromwildfires
andsmokeevents.Qualifiedapplicantsinclude,butarenotlimitedto,schools,community
centers,seniorcenters,sportscenters,andlibraries.

Protect Workers 
Wildfiresmokecantravelgreatdistancesandbecomeahazardtoemployeesinboth
indoorandoutdoorworkplaces,oftentimesfarfromtheactualwildfire.Cal/OSHAenforces
Californialawsandregulationspertainingtoworkplacesafetyandhealthandprovides
assistance,outreach,andeducationtoemployersandworkers.Comprehensiveinformation
ontheprotectionofworkerscanbefoundonCal/OSHA’swebsite.

Inworksettings,awell-established“hierarchyofcontrols”istypicallyappliedtoprotect
thehealthandsafetyofworkersfromoccupationalhazards.42Ingeneral,thisapproach
iseffectiveforreducingtheriskassociatedwithhazards,includingwildfiresmoke.This
hierarchyofcontrolsprogressesfrom“mosteffective”to“leasteffective”options.See
Figure9.

42 NIOSHHierarchyofControls

https://www.frontiersin.org/articles/10.3389/fpubh.2021.508971/full
https://www.frontiersin.org/articles/10.3389/fpubh.2021.508971/full
https://www.dir.ca.gov/dosh/
https://www.cdc.gov/niosh/topics/hierarchy/default.html
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Ifthehazardcannotbeeliminatedorreplaced,thenextmosteffectiveoptionistoisolate
peoplefromthehazard(EngineeringControls).Ifthatisnotanoption,thenmakingchanges
tothewaypeopledealwiththehazardisthenextmosteffectiveapproach(Administrative
Controls).TheleasteffectiveapproachistoprotecttheworkerwithPersonalProtective
Equipment,whichmayincludeN95respirators.Inotherwords,ifavoidingsmokeisnot
possible,thenproperlywearingawell-fittingN95respiratorcanoffervaluableprotection.

Figure 9. Hierarchy of Controls 

Table9summarizesarecentpublicationonpersonalinterventionstoreduceexposureto
wildfiresmoke:
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Table 9. Summary of personal actions for reducing exposure to PM from wildfire smoke, in 
order of priority according to hierarchy of controls.

Tier in 
Hierarchy of 
Controls

Exposure 
Control Action

Estimated 
Exposure 
Reduction

Considerations

1.Elimination Relocate 100%

• Stressofrelocationmaybeharmful,especiallyfor
vulnerablepopulations

• Exposuretoairpollutionandotherunsafeconditionswhile
intransit

• Maynothavefeasibleplacestogo

2.Engineering

Reduceindoor
infiltrationbyclosing
doorsandwindows

Filterairwith
portableairfilters,
centralairfilters,or
airconditionersin
recirculationmode

20-80%

• Effectivenessvariesgreatlywithventilationand
filtrationrates.

• PortableHEPAfiltersgenerallymoreeffective,ifproperly
sizedandused

• Centralforced-airfiltrationisgenerallylesseffectivedueto
lower-efficiencyfiltersandshorterruntimes.

• Upfrontcosts,butmayprovideyear-roundbenefitby
reducingindoorPMfromothersources

3.Administrative

Stayindoors

Avoidheavy
orprolonged
physicalactivity

~50%on
average,but
varieswidely

Lowers
inhaleddose
ofpollutants

• Withoutaddedfiltration,thebuildingenvelopelimits
infiltrationtoawidelyvariableextentdepending
ontightness

• Especiallyimportantforoutdooractivity

• Pulmonaryventilationratesmayincrease10-to20-fold
duringheavyexertion

• Iftemporary,littleriskofharmfulreducationinbeneficial
physicalactivity

4.Personal
Protective
Equipment

WearaNIOSH-
approvedN95
orP100filtering
facepiecerespirator

90%orgreater,
dependingon
qualityoffit.

Near0%if
poorlyfitted.

• Shouldbeusedonlywhenoutdooractivitycannot
beavoided

• Performancedependsonfit

• Fittestingandmedicalclearancearenotgenerallyavailable

• Physiologicalstressduetoincreasedworkofbreathing,
heat,discomfort

• PopulationsvulnerabletowildfirePMmayalsobemore
vulnerabletoadverseeffectsofwearingarespirator

Definitionofabbreviations:HEPA=high-efficiencyparticulateair;NIOSH=NationalInstituteforOccupationalSafetyand
Health;PM=particulatematter.

ReprintedwithpermissionoftheAmericanThoracicSociety.Copyright©2019AmericanThoracicSociety.LaumbachRJ.
ClearingtheAironPersonalInterventionstoReduceExposuretoWildfireSmoke.AnnAmThoracSoc.2019;16(7):815-818.
AnnalsoftheAmericanThoracicSocietyisanofficialjournaloftheAmericanThoracicSociety.
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Forindoorworkers,employersshouldassesstheirHVACsystems,andconsiderother
methodsofprotectionsuchasrespirators,telecommuting,alternateworksites,and
reducingtheoverallexposuretosmoke.Guidelinesforprotectingindoorworkplaces
fromwildfiresmokewithbuildingventilationsystemandothermethodscanbefoundon
Cal/OSHA’swebsite.

TheCaliforniaCodeofRegulations,Title8,Section5141.1appliestomostoutdoor
workplaceswherethecurrentAirQualityIndex(currentAQI)forairborneparticulatematter
2.5micrometersorsmaller(PM2.5)is151orgreater,andwhereemployersshouldreasonably
anticipatethatemployeescouldbeexposedtowildfiresmoke.Theregulationincludes:

1. Identification of Harmful Exposures (subsection c)—Forworksitescoveredbythe
regulation,employers(withcertainexceptions)mustdetermineemployeeexposureto
PM2.5atthestartofeachshiftandperiodicallythereafter,asneeded.

2. Communication (subsection d)—Employersmustimplementasystemfor
communicatingwildfiresmokehazardsinalanguageandmannerreadily
understandablebyemployees.

3. Training and instruction information (subsection e and Appendix B)—Forworksites
coveredbytheregulation,employersmustprovideeffectivetrainingthatincludesat
leasttheinformationcontainedinAppendixBoftheregulation.

4. Control of harmful exposures to employees (subsection f)—Withcertainexceptions,
employersmustreduceworkers’exposuretowildfiresmokeinthefollowingways:
¡ Iffeasible,byprovidinganenclosedlocationwithfilteredairsothatemployee
exposuretoPM2.5islessthanacurrentAQIof151,ortotheextentfeasible.

¡ Ifthatisnotfeasibleoradequate,byrelocatingtoanotheroutdoorlocationwhere
thecurrentAQIforPM2.5islower,changingworkschedules,reducingworkintensity,
orprovidingmorerestperiods.

¡ Withrespiratoryprotectiveequipmentifemployerscannotreduceworkers’
exposuretoPM2.5toacurrentAQIoflessthan151.
• WherethecurrentAQIforPM2.5isfrom151to500,employersmustprovidea
sufficientnumberofNIOSH-approvedparticulaterespirators,suchasN95masks,
toallemployeesforvoluntaryuse,andtrainingontheregulation,thehealth
effectsofwildfiresmoke,andthesafeuseandmaintenanceofrespirators.

• WherethecurrentAQIforPM2.5ishigherthan500,theemployermustprovide
andrequireemployeestouseNIOSH-approvedparticulaterespiratorsthatwill
reduceemployeeexposuretoPM2.5toanequivalentofanAQIlessthan151.
Suchrespiratorusemustbewithinthecontextofacomprehensiverespiratory
protectionprogram(includingmedicalclearance,fittesting,training,etc.)per
Section5144.

Cal/OSHAprovidesfurtherinformationhere:WorkerProtectionfromWildfireSmoke.

https://www.dir.ca.gov/dosh/wildfire/Indoor-Protection-from-Wildfire-Smoke.html
https://www.dir.ca.gov/title8/5141_1.html
https://www.dir.ca.gov/dosh/doshreg/Protection-from-Wildfire-Smoke/Wildfire-smoke-emergency-standard.html
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Understand the Public Health Benefits of Prescribed Fire
Thehealthrisksassociatedwithhighintensitywildfireshaveledtorenewedinterestinthe
useoflowerintensityprescribedfiretoreducepopulationhealthimpacts.43Prescribed
burnsdecreasethebuild-upofflammablevegetationandsubsequentfuelforwildfires,
mitigatingboththespreadandintensityofwildfires.Inadditiontoreducingwildfire
hazards,prescribedfireservesotherimportantpurposes,includingcontrollingplant
diseases,improvingrangelandandwildlifehabitats,andrestoringnaturalecosystems.
TheStateofCaliforniaalongwithfederalagencieshaveenteredintoajointagreementto
increasetheuseofprescribedfire,potentiallyasmuchas500,000acresannuallyby2025.

Unlikewildfires,sinceprescribedfiresareplanned,theyprovideanopportunitytoprepare
forsmokeimpacts.Also,smokefromprescribedburnsistypicallylessintenseandmore
short-livedthansmokefromwildfires.

Localagenciescoordinatetoensurethatconditionsareoptimaltokeepsmokeimpacts
toaminimum,withthegoalofdirectinganysmokeawayfrompopulatedareasasmuch
aspossible.Astheplannedburndayapproaches,officialsnotifythepublicandmonitor
conditionstoensureasafeburnandminimizeairqualityimpacts.Theseconditionsinclude
humidityandwind,aswellasthevegetationmoisturelevels.Ifconditionsdonotappear
favorableforasuccessfulburnwithminimalsmoke,theburnmayberescheduledtoabetter
time.Localairdistrictsprovidefinalapprovalforeachburnonthedayitisscheduledtobe
conducted.Often,agencieswillsetupportableairqualitymonitorstokeeptrackofhowthe
burnmaybeaffectingairquality.

Beforeaprescribedburn,publichealthofficialscancommunicatewiththeagency
responsibleforprescribedfiresintheirareatofindoutwhentheburnisexpectedtostart
andend,andwhereanysmokeimpactsmayoccur.Publichealthmessagingcanparallel
recommendationsforwildfiresmokeprotections,e.g.,inadditiontoinformingthenearby
residentsoftheplannedburn,recommendationscanbemadetosuggestthatbeforea
prescribedfirebegins,residentscanopenwindowsanddoorstoletinfreshair,getany
outdooractivitiesdoneandknowtostayindoorsduringtheburn,replacefiltersinair
cleanersorHVACsystems,orpurchaseanaircleaneriftheylackfiltrationintheirhome.
Personswhoareespeciallysensitivetosmokecanconsidermakingplanstoleavethearea.

Residentscanalsobemadeawareofandencouragedtosignupfornotificationsfor
prescribedfire,e.g.,fromsourcessuchasCalFIREorNixle.Personswholiveinareasthat
havebeenimpactedbywildfiresmayexperiencestresswhensmellinganysmoke,anditwill

43 PrunickiM,KelseyR,LeeJ,et al.Theimpactofprescribedfireversuswildfireontheimmuneand
cardiovascularsystemsofchildren.Allergy.2019;74(10):1989-1991.

https://www.gov.ca.gov/wp-content/uploads/2020/08/8.12.20-CA-Shared-Stewardship-MOU.pdf
https://www.nixle.com/
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beespeciallyimportantforsuchindividualstohaveresourcestopromptlydetermineifthe
sourceiswildfireorprescribedfiresmoke.

TheCaliforniaAirResourcesBoardhascreatedtheCaliforniaSmoke
Spotterapp.Theappprovidesmembersofthepublicwithaccessto
acomprehensiveoverviewofthelatestinformationonprescribed
fires,projectedsmokeimpacts,currentairqualityandeducational
material.Theappisdesignedtohelpthepublicplantheirday’s
activities,andalsodetermineifsmokeisfromalocalprescribedfire.
Keyfeaturesoftheappinclude:

• Location,size,andburnstatus

• 24-hourstatewidesmokeforecasts

• Personalizedalertsthatnotifyuserswhenaprescribedfirewillbeburningnearby
(notificationscanbesetformultiplelocations)

• CurrentAirQualityIndex(AQI)datatohelpusersmakehealth-baseddecisions

• Additionalinformationonprescribedfire,itsbenefits,andhowuserscanprotect
themselvesfromsmoke

CARBprovidesadditionalinformationonAgriculturalandPrescribedBurning.

AsCaliforniansdealwiththeconsequencesofdroughtandclimatechange,prescribedfires
duringappropriatefuelandweatherconditionsmayhelptoreducethelikelihoodofsevere
damagecausedbyuncontrolledwildfires.Researchersareinterestedinthistopicfroma
publichealthperspective.

Wildfire smoke sets in over the Central Valley, October 2021. (Simon Hurry/Unsplash)

https://ww2.arb.ca.gov/news/california-air-resources-board-launches-california-smoke-spotter-app#:~:text=The%20California%20Smoke%20Spotter%20app,from%20a%20local%20prescribed%20fire.
https://ww2.arb.ca.gov/news/california-air-resources-board-launches-california-smoke-spotter-app#:~:text=The%20California%20Smoke%20Spotter%20app,from%20a%20local%20prescribed%20fire.
https://ww2.arb.ca.gov/our-work/programs/agricultural-prescribed-burning
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The Time To Prepare Is Now

FirehasalwaysbeenapartofCalifornia’secosystemandfactorslikedroughtandclimate
changeareincreasingtheriskofwildfiresmokeincidents.Publichealthofficialscanplay
avitalroleinpreparingcommunitiesandindividualstomoresustainablyadapttothis
newreality.

Wildfire smoke rises above King’s Canyon National Park, October 2015. (Dominik Lange/Unsplash)
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Appendix A. Acronyms

Acronym Definition

AHAM AssociationofHomeApplianceManufacturers

AQ-SPEC AirQualitySensorPerformanceEvaluationCenter

AQI AirQualityIndex

AQMD AirQualityManagementDistrict

APCD AirPollutionControlDistrict

ARA AirResourceAdvisor

ASHRAE AmericanSocietyofHeating,RefrigeratingandAir-ConditioningEngineers

CAAQS CaliforniaAmbientAirQualityStandards

CADR CleanAirDeliveryRate

CalEPA CaliforniaEnvironmentalProtectionAgency

CalFIRE CaliforniaDepartmentofForestryandFireProtection

CalOES CaliforniaGovernor’sOfficeofEmergencyServices

Cal/OSHA CaliforniaDivisionofOccupationalSafetyandHealth

CAPCOA CaliforniaAirPollutionControlOfficersAssociation

CARB CaliforniaAirResourcesBoard

CCHES CDPHClimateChangeandHealthEquitySection

CCHIVI ClimateChangeandHealthVulnerabilityIndicatorsforCalifornia

CCHIVIz ClimateChangeandHealthVulnerabilityIndicatorsVisualization

CCLHO CaliforniaConferenceofLocalHealthOfficers

CDC U.S.CentersforDiseaseControlandPrevention

CDPH CaliforniaDepartmentofPublicHealth

COPD ChronicObstructivePulmonaryDisease
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Acronym Definition

BAM BetaAttenuationMonitor

EJ EnvironmentalJustice

FEM FederalEquivalentMethod

FPR FilterPerformanceRating

FRM FederalReferenceMethod

HEPA HighEfficiencyParticulateAir

HCAI HealthCareAccessandInformation

ISA IntegratedScienceAssessment

LHO LocalHealthOfficer

MERV MinimumEfficiencyReportingValue

MPR MicroparticlePerformanceRating

NAAQS NationalAmbientAirQualityStandards

NASA NationalAeronauticsandSpaceAdministration

NIOSH NationalInstituteforOccupationalSafetyandHealth

NOAA NationalOceanicandAtmosphericAdministration

OEHHA OfficeofEnvironmentalHealthHazardAssessment

PM ParticulateMatter

SCAQMD SouthCoastAirQualityManagementDistrict

SVI SocialVulnerabilityIndex

U.S.EPA U.S.EnvironmentalProtectionAgency

USFS U.S.ForestService
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Appendix B. Resources and Links44

Thisdocumenthasincludedanumberoftoolsandresourcestoenablefurtherlearningand
actionontheinformationprovidedhere.Thefollowingsectionincludeslinkstoadditional
contentbasedoncommontopicsofinterest:

WildfireSmoke—GeneralInformation .....................  61
SmokeMappingandForecastingTools ....................  62
WildfireSmokeandHealth ............................................  63
CommunityVulnerability ...............................................  64
At-RiskPopulations .........................................................  65
ChildrenandPregnantPeople ....................................  66
ProtectingWorkersfromSmoke ..................................  67
Schools .................................................................................  68
IndoorAirQuality,Ventilation,andCOVID-19 .........  71

N95Respirators ..................................................................  72
CleanAirShelters ..............................................................  73
AirQualitySensors ............................................................  73
FiltersandPortableAirCleaners ..................................  73
AirCleaners/Scrubbers(Industrial)—Rental ..........  74
ProtectPetsandAnimals ...............................................  74
Infographics ........................................................................  75
InformationforHealthcareProviders ........................  76
PublicEducationResources ..........................................  76

Wildfire Smoke — General Information

Website Source Notes

AirNow U.S.EPA
GovernmentwebsitethatdisplaystheAirQualityIndex(AQI)
thatmayrangefromGreen(“Good”)toPurple(“Hazardous”)
andeducationalinformationonairquality.

FireandSmoke
Map(airnow.gov)

U.S.Forest
Service
(Interagency
WildlandFireAir
QualityResponse
Program)and
U.S.EPA

Governmentwebsitethatdisplaysfineparticlepollution(PM2.5)
frompermanentmonitors(designatedbycircles);temporary
monitorsdeployedbyagenciesforsmokeevents(designated
byboxes);andlow-costsensors(designatedbytrianglesand
notusedforregulatorypurposes).Low-costsensorinformation
isaveragedtohourlyvaluesandsubjectedtotheEPANowCast
algorithmontheFireandSmokeMap.

CaliforniaSmoke
Information

Multi-Agency
California-basedwebsitethataggregatesinformationfor
Californiacommunitiesaffectedbywildfiresmoke.

CaliforniaSmoke
Spotterapp

CARB
Mobileappprovidesacomprehensiveoverviewofthelatest
informationonprescribedfires,projectedsmokeimpacts,
currentairqualityandeducationalmaterial.

44 TheseresourcesandlinksarecurrentasofJuly2022andaresubjecttochange.

https://www.airnow.gov/
https://fire.airnow.gov/
https://fire.airnow.gov/
http://californiasmokeinfo.blogspot.com/
http://californiasmokeinfo.blogspot.com/
https://ww2.arb.ca.gov/news/california-air-resources-board-launches-california-smoke-spotter-app#:~:text=The%20California%20Smoke%20Spotter%20app,from%20a%20local%20prescribed%20fire.
https://ww2.arb.ca.gov/news/california-air-resources-board-launches-california-smoke-spotter-app#:~:text=The%20California%20Smoke%20Spotter%20app,from%20a%20local%20prescribed%20fire.
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Smoke Mapping and Forecasting Tools

Website Source Notes

CaliforniaSmoke
Spotterapp

CARB

TheCaliforniaSmokeSpotterappprovidesa
comprehensiveoverviewofthelatestinformationon
prescribedfires,projectedsmokeimpacts,currentair
qualityandeducationalmaterial.Thiswillhelpthem
plantheirday’sactivities,andalsodetermineifsmokeis
fromalocalprescribedfire.

Smoke
ForecastOutlooks

USFSWildland
FireAirQuality
ResponseProgram

SmokeforecastoutlooksissuedbyAirResourceAdvisors
(ARAs)whendeployedformajorsmokeevents.

WebSky
v1(airfire.org)

USFS

Thisexperimentaltoolprovidesavisualizationofresults
fromawidearrayofdailysmokemodelprediction
runs,particularlytheBlueSkybasedsmokemodelruns
byUSFS-AirFire.AdditionalrunsbyNOAA(theHigh
ResolutionRapidRefreshmodel,HRRR-Smoke)and
EnvironmentandClimateChangeCanada(FIREWORK)
arealsoavailablethroughthisviewercourtesyof
theseorganizations.

SmokeCOVID
Dashboard(airfire.
org)

USFS-ledInteragency
WildlandFire
AirQuality
ResponseProgram

Experimentalsitethatdisplaysdatarelatedtosmoke
andCOVID-19.

WildlandFireAir
QualityTools

USFS

Thispageprovideslinkstothemostrecentversionsof
toolsproducedbytheUSFSPacificNorthwestResearch
Station’sPacificWildlandFireSciencesLaboratoryin
supportofwildlandfireoperations.

InciWeb:Incident
InformationSystem

Interagency
(NationalWildfire
CoordinatingGroup)

InciWebisaninteragencyall-riskincidentinformation
managementsystem.

https://ww2.arb.ca.gov/news/california-air-resources-board-launches-california-smoke-spotter-app
https://ww2.arb.ca.gov/news/california-air-resources-board-launches-california-smoke-spotter-app
https://outlooks.wildlandfiresmoke.net/outlook
https://outlooks.wildlandfiresmoke.net/outlook
https://tools.airfire.org/websky/v1#status
https://tools.airfire.org/websky/v1#status
https://covid.airfire.org/tracking/region/california
https://covid.airfire.org/tracking/region/california
https://covid.airfire.org/tracking/region/california
https://portal.airfire.org/
https://portal.airfire.org/
https://inciweb.nwcg.gov/
https://inciweb.nwcg.gov/
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Wildfire Smoke and Health

Website Source Notes

ProtectingYourself
fromWildfireSmoke

CARB
CARB’sCaliforniaSmokeReadyinformation,includingkeystepsthe
publiccantaketoprotecthealth.Includesinfographics.

WildfireSmoke CDC Healtheffectsofwildfiresmoke.

ProtectYourselffrom
WildfireSmoke

CDC Tipstodecreaseriskfromwildfiresmoke.

WildfireSmoke
andCOVID-19

CDC
Tipstodecreaseriskfromwildfiresmokeduringthe
COVID-19pandemic.

PublicHealth
StrategiestoReduce
ExposuretoWildfire
Smokeduringthe
COVID-19Pandemic

CDC

Providesinformationaboutwildfirepreparednessandresponse
duringtheCOVID-19pandemic.Itisintendedforusebypublic
health,environmentalhealth,andairqualitypersonnelinfederal,
state,territorial,local,andtribaljurisdictions.

WildfireSmoke:A
GuideforPublic
HealthOfficials

U.S.EPA
Documentdescribinghealtheffectsduetowildfiresmoke,
mitigationstrategies,communication,andrecommendedpublic
healthactions.

SmokeSenseStudy
andAppResources

U.S.EPA
SmokeSenseisacitizenscienceresearchprojectdevelopedby
U.S.EPAfocusedonincreasingpublicawarenessandengagement
relatedtohealthrisksassociatedwithwildfiresmoke.

AirNow:Firesand
YourHealth

U.S.EPA
Compilationofresourcesandpublicationsrelatedtowildfiresmoke
andhealth.

WildlandFire
Publications,
FactSheets,and
OtherResources

U.S.EPA
Compilationofresourcesandpublicationsrelatedtowildfiresmoke
andhealth.

AirQualityGuidefor
ParticlePollution

U.S.EPA
Guideonprotectinghealthwhenparticlepollutionreaches
unhealthylevels.

ReducingYour
Exposureto
ParticlePollution

CARB
Generalguidanceonreducingexposuretoparticlepollution
outdoors,indoors,orwhiletravelinginvehicles.

https://ww2.arb.ca.gov/protecting-yourself-wildfire-smoke
https://ww2.arb.ca.gov/protecting-yourself-wildfire-smoke
https://www.cdc.gov/disasters/wildfires/smoke.html
https://blogs.cdc.gov/yourhealthyourenvironment/2017/12/13/protect-yourself-from-wildfire-smoke-4/
https://blogs.cdc.gov/yourhealthyourenvironment/2017/12/13/protect-yourself-from-wildfire-smoke-4/
https://www.cdc.gov/disasters/covid-19/wildfire_smoke_covid-19.html
https://www.cdc.gov/disasters/covid-19/wildfire_smoke_covid-19.html
https://www.cdc.gov/disasters/covid-19/reduce_exposure_to_wildfire_smoke_covid-19.html
https://www.cdc.gov/disasters/covid-19/reduce_exposure_to_wildfire_smoke_covid-19.html
https://www.cdc.gov/disasters/covid-19/reduce_exposure_to_wildfire_smoke_covid-19.html
https://www.cdc.gov/disasters/covid-19/reduce_exposure_to_wildfire_smoke_covid-19.html
https://www.cdc.gov/disasters/covid-19/reduce_exposure_to_wildfire_smoke_covid-19.html
https://www.airnow.gov/wildfire-smoke-guide-publications/
https://www.airnow.gov/wildfire-smoke-guide-publications/
https://www.airnow.gov/wildfire-smoke-guide-publications/
https://www.epa.gov/air-research/smoke-sense-study-citizen-science-project-using-mobile-app
https://www.epa.gov/air-research/smoke-sense-study-citizen-science-project-using-mobile-app
https://www.airnow.gov/air-quality-and-health/fires-and-your-health/
https://www.airnow.gov/air-quality-and-health/fires-and-your-health/
https://www.epa.gov/smoke-ready-toolbox-wildfires/wildland-fire-publications-fact-sheets-and-other-resources
https://www.epa.gov/smoke-ready-toolbox-wildfires/wildland-fire-publications-fact-sheets-and-other-resources
https://www.epa.gov/smoke-ready-toolbox-wildfires/wildland-fire-publications-fact-sheets-and-other-resources
https://www.epa.gov/smoke-ready-toolbox-wildfires/wildland-fire-publications-fact-sheets-and-other-resources
https://www.airnow.gov/publications/activity-guides/air-quality-guide-for-particle-pollution/
https://www.airnow.gov/publications/activity-guides/air-quality-guide-for-particle-pollution/
https://ww3.arb.ca.gov/research/indoor/pmfactsheet.pdf
https://ww3.arb.ca.gov/research/indoor/pmfactsheet.pdf
https://ww3.arb.ca.gov/research/indoor/pmfactsheet.pdf
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Community Vulnerability

Website Source Notes

ClimateChangeand
HealthVulnerability
Indicatorsfor
California

CDPH

InteractivedatavisualizationplatformthatreflectsClimate
Change&HealthVulnerabilityIndicatorsforCalifornia
producedbytheCDPH’sClimateChangeandHealth
EquitySection.

CaliforniaBuilding
ResilienceAgainst
ClimateEffects
(CalBRACE)Project

CDPH

TheCDPHClimateChangeandHealthEquitySectionandits
CalBRACEProjectprovidedata,tools,andtechnicalassistance
tostateandlocalhealthdepartments,tribes,andother
agenciestopreventandreducethehealthimpactsofclimate
changeandenhanceresilienceatthelocalandregionallevels.

CountyClimate
ChangeandHealth
ProfileReports

CDPH

TheClimateChangeandHealthProfileReportsaredesigned
tohelpCaliforniacountiesplantoaddresshealthimpacts
relatedtoclimatechangethroughadaptationplanning.The
reportspresentprojectionsforcountyandregionalclimate
impacts,climate-relatedhealthrisks,andlocalpopulations
thatcouldbevulnerabletoclimateeffects.

CountyClimate
andHealthProfile
Reports

CDPH

TheClimateChangeandHealthProfileReportsaredesigned
tohelpCaliforniacountiesprepareforhealthimpactsrelated
toclimatechangethroughadaptationplanning.Thereports
presentprojectionsforcountyandregionalclimateimpacts,
climate-relatedhealthrisks,andlocalpopulationsthatcould
bevulnerabletoclimateeffects.

TrackingCalifornia:
InformingAction
forHealthier
Communities

PublicHealth
Institute

Compilation,visualization,andanalysisofenvironmental
healthdataandinformationforcommunitygroups,
governmentagencies,researchers,andhealthadvocates.

National
Environmental
HealthTracking
Network

CDC
Compilationofdataandinformationonenvironments,
hazards,healtheffects,andpopulationhealthfromnational,
state,andcitysources.

https://skylab.cdph.ca.gov/CCHVIz/
https://skylab.cdph.ca.gov/CCHVIz/
https://skylab.cdph.ca.gov/CCHVIz/
https://skylab.cdph.ca.gov/CCHVIz/
https://www.cdph.ca.gov/Programs/OHE/Pages/CalBRACE.aspx
https://www.cdph.ca.gov/Programs/OHE/Pages/CalBRACE.aspx
https://www.cdph.ca.gov/Programs/OHE/Pages/CalBRACE.aspx
https://www.cdph.ca.gov/Programs/OHE/Pages/CalBRACE.aspx
https://www.cdph.ca.gov/Programs/OHE/Pages/ClimateHealthProfileReports.aspx
https://www.cdph.ca.gov/Programs/OHE/Pages/ClimateHealthProfileReports.aspx
https://www.cdph.ca.gov/Programs/OHE/Pages/ClimateHealthProfileReports.aspx
https://www.cdph.ca.gov/Programs/OHE/Pages/ClimateHealthProfileReports.aspx
https://www.cdph.ca.gov/Programs/OHE/Pages/ClimateHealthProfileReports.aspx
https://www.cdph.ca.gov/Programs/OHE/Pages/ClimateHealthProfileReports.aspx
https://www.phi.org/our-work/programs/tracking-california/
https://www.phi.org/our-work/programs/tracking-california/
https://www.phi.org/our-work/programs/tracking-california/
https://www.phi.org/our-work/programs/tracking-california/
https://ephtracking.cdc.gov/
https://ephtracking.cdc.gov/
https://ephtracking.cdc.gov/
https://ephtracking.cdc.gov/
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Community Vulnerability

Website Source Notes

CaliforniaHealthy
PlacesIndex

PublicHealth
Allianceof
Southern
California

Compilationofdataonlocalfactorsthatpredictlife
expectancysuchashousing,transportation,accesstohealth
care,andcleanenvironment.Visualizationtoolcomparing
communityconditionsacrossthestate.

CalEnviroScreen

California
Officeof
Environmental
HealthHazard
Assessment

Mappingtoolthatusesenvironmental,health,and
socioeconomicinformationtoproducescoresforevery
censustractinthestateandidentifyCaliforniacommunities
thataremostaffectedbysourcesofpollution.

4TypesofLow-
CostAirSensor
CommunityScience
Projects

NewJersey
Deptof
Environmental
Protection

Includesdescriptionof4differenttypesofcommunityscience
projectsusinglow-costairsensors.

At-Risk Populations45 

Website Source Notes

IntegratedScience
Assessment(ISA)for
ParticulateMatter

U.S.EPA
TheIntegratedScienceAssessment(ISA)forParticulate
MattercontainsdetailedinformationontheimpactofPMon
health(independentofsource).

ChronicConditionsand
WildfireSmoke

CDC
Precautionsrecommendedforpeoplewithcertain
chronicconditions.

HeartDisease,Stroke,and
OutdoorAirPollution

U.S.EPA
FactsheetjointlydevelopedbytheU.S.EPA,American
CollegeofCardiology,AmericanHeartAssociation,and
AmericanStrokeAssociation.

MillionHearts:Particle
PollutionandYourHealth

CDC
Tools,data,andreportsthatraisesawarenessof
heartdiseaseanditslinktoairpollutionandother
environmentalfactors.

45 Certainpeoplemaybeparticularlysensitivetothepollutantsinwildfiresmokeduetolifestage,pre-existing
medicalcondition,orothersocialoreconomicfactorswhichmaycontributetoenhancedsensitivityorthe
inabilitytoeffectivelymitigateadversehealthimpacts.

https://healthyplacesindex.org/
https://healthyplacesindex.org/
https://oehha.ca.gov/calenviroscreen
https://www.nj.gov/dep/airmon/pdf/community-science-low-cost-sensor-summaries.pdf
https://www.nj.gov/dep/airmon/pdf/community-science-low-cost-sensor-summaries.pdf
https://www.nj.gov/dep/airmon/pdf/community-science-low-cost-sensor-summaries.pdf
https://www.nj.gov/dep/airmon/pdf/community-science-low-cost-sensor-summaries.pdf
https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=347534
https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=347534
https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=347534
https://www.cdc.gov/air/wildfire-smoke/chronic-conditions.htm#asthma
https://www.cdc.gov/air/wildfire-smoke/chronic-conditions.htm#asthma
https://www.airnow.gov/sites/default/files/2018-03/heartflyer.pdf
https://www.airnow.gov/sites/default/files/2018-03/heartflyer.pdf
https://millionhearts.hhs.gov/tools-protocols/tools/particle-pollution.html
https://millionhearts.hhs.gov/tools-protocols/tools/particle-pollution.html
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At-Risk Populations45 

Website Source Notes

HealthyHeartToolkit:Public
EducationalMaterials

U.S.EPA
Publiceducationalmaterialssuchasfactsheets,
infographics,andvideosregardingassociationbetweenair
pollution,stroke,andheartdisease.

Children and Pregnant People46 

Website Source Notes

WildfireSmoke
andPregnancy

CDC
Recommendationsforpregnantpeopletoprotect
themselvesfromwildfiresmokebefore,during,andaftera
wildfiresmokeincident.

Wildfiresand
Children’sHealth

WesternStates
Pediatric
Environmental
HealthSpecialty
Unit(PEHSU)

Guidanceandresourcesontheeffectsofwildfiresmokein
thepediatricpopulation.

HowtoReduceWildfire
SmokeExposurefor
Kids

PEHSU
Infographicforcaregiversonstepstotaketoreduce
wildfiresmokeexposureforkids.

ReducingWildfire
SmokeExposurefor
Children

PEHSU
Infographicforcaregiversonstepstotaketoreduce
wildfiresmokeexposureforkids.

MaskstoProtect
ChildrenandPregnant
PeoplefromWildfire
Smoke

PEHSU
Factsheetprovidingmaskguidanceforchildrenand
pregnantpeople.

WildfireSmoke
andChildren

CDC
Recommendationsforcaregiverstoprotectchildren
fromwildfiresmokebefore,during,andafterawildfire
smokeincident.

46 Certainpeoplemaybeparticularlysensitivetothepollutantsinwildfiresmokeduetolifestage,pre-existing
medicalcondition,orothersocialoreconomicfactorswhichmaycontributetoenhancedsensitivityorthe
inabilitytoeffectivelymitigateadversehealthimpacts.

https://www.epa.gov/air-research/healthy-heart-toolkit-public-educational-materials
https://www.epa.gov/air-research/healthy-heart-toolkit-public-educational-materials
https://www.cdc.gov/air/wildfire-smoke/pregnancy.htm
https://www.cdc.gov/air/wildfire-smoke/pregnancy.htm
https://wspehsu.ucsf.edu/projects/wildfires-and-childrens-health/
https://wspehsu.ucsf.edu/projects/wildfires-and-childrens-health/
http://wspehsu.ucsf.edu/wp-content/uploads/2020/08/wildfireinfographic081920.pdf
http://wspehsu.ucsf.edu/wp-content/uploads/2020/08/wildfireinfographic081920.pdf
http://wspehsu.ucsf.edu/wp-content/uploads/2020/08/wildfireinfographic081920.pdf
http://wspehsu.ucsf.edu/wp-content/uploads/2020/09/wildfireinfographicv2_english.jpg
http://wspehsu.ucsf.edu/wp-content/uploads/2020/09/wildfireinfographicv2_english.jpg
http://wspehsu.ucsf.edu/wp-content/uploads/2020/09/wildfireinfographicv2_english.jpg
http://wspehsu.ucsf.edu/wp-content/uploads/2020/08/mask-or-respirator-use-by-children-and-pregnant-women-during-wildfire-smoke-events.pdf
http://wspehsu.ucsf.edu/wp-content/uploads/2020/08/mask-or-respirator-use-by-children-and-pregnant-women-during-wildfire-smoke-events.pdf
http://wspehsu.ucsf.edu/wp-content/uploads/2020/08/mask-or-respirator-use-by-children-and-pregnant-women-during-wildfire-smoke-events.pdf
http://wspehsu.ucsf.edu/wp-content/uploads/2020/08/mask-or-respirator-use-by-children-and-pregnant-women-during-wildfire-smoke-events.pdf
https://www.cdc.gov/air/wildfire-smoke/children.htm
https://www.cdc.gov/air/wildfire-smoke/children.htm
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Children and Pregnant People46 

Website Source Notes

Childrenand
Disasters:Wildfires

American
Academyof
Pediatrics

Guidanceandresourcesontheimpactofwildfiresand
smokeonchildren.

ProtectingChildren
fromWildfireSmoke
andAsh

U.S.EPA
Factsheetprovidingrecommendationsforcaregiverson
howtoprotectchildrenfromwildfiresmokebefore,during,
andafterawildfiresmokeincident.

WildfireResources

NationalChild
Traumatic
StressNetwork
(NCTSN)

Mentalhealthguidanceandresourcestosupportchildren,
families,andcommunitiestorecoverafterwildfires.

ParentGuidelines
forHelpingChildren
ImpactedbyWildfires

NCTSN
Factsheetforparentsonhowtotalktochildren
aboutwildfires.

Age-RelatedReactions
toTraumaticEvents

NCTSN
Factsheetforparentsonhowtotalktochildrenabout
traumaticevents.

Protecting Workers from Smoke

Website Source Notes

WorkersExposedtoWildfire
Smoke-forWorkers

Cal/
OSHA

Factsheetforworkers(English).

WorkersExposedtoWildfire
Smoke-forEmployers

Cal/
OSHA

Factsheetforemployers(English).

WorkersExposedto
WildfireSmoke-for
Workers-Spanish

Cal/
OSHA

Factsheetforworkers(Spanish).

WorkersExposedto
WildfireSmoke-for
Employers-Spanish

Cal/
OSHA

Factsheetforemployers(Spanish).

https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/children-and-Disasters/Pages/Wildfires.aspx
https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/children-and-Disasters/Pages/Wildfires.aspx
https://www.epa.gov/sites/production/files/2018-11/documents/protecting-children-from-wildfire-smoke-and-ash.pdf
https://www.epa.gov/sites/production/files/2018-11/documents/protecting-children-from-wildfire-smoke-and-ash.pdf
https://www.epa.gov/sites/production/files/2018-11/documents/protecting-children-from-wildfire-smoke-and-ash.pdf
https://www.nctsn.org/what-is-child-trauma/trauma-types/disasters/wildfire-resources
https://www.nctsn.org/sites/default/files/resources/parents_guidelines_for_helping_children_impacted_by_wildfires.pdf
https://www.nctsn.org/sites/default/files/resources/parents_guidelines_for_helping_children_impacted_by_wildfires.pdf
https://www.nctsn.org/sites/default/files/resources/parents_guidelines_for_helping_children_impacted_by_wildfires.pdf
https://www.nctsn.org/sites/default/files/resources/age_related_reactions_to_traumatic_events.pdf
https://www.nctsn.org/sites/default/files/resources/age_related_reactions_to_traumatic_events.pdf
https://www.dir.ca.gov/dosh/wildfire/Protecting-workers-from-Wildfire-Smoke-Workers-fs.pdf
https://www.dir.ca.gov/dosh/wildfire/Protecting-workers-from-Wildfire-Smoke-Workers-fs.pdf
https://www.dir.ca.gov/dosh/wildfire/Protecting-workers-from-Wildfire-Smoke-fs.pdf
https://www.dir.ca.gov/dosh/wildfire/Protecting-workers-from-Wildfire-Smoke-fs.pdf
https://www.dir.ca.gov/dosh/wildfire/Spanish/Protecting-workers-from-Wildfire-Smoke-Workers-SPANISH-fs.pdf
https://www.dir.ca.gov/dosh/wildfire/Spanish/Protecting-workers-from-Wildfire-Smoke-Workers-SPANISH-fs.pdf
https://www.dir.ca.gov/dosh/wildfire/Spanish/Protecting-workers-from-Wildfire-Smoke-Workers-SPANISH-fs.pdf
https://www.dir.ca.gov/dosh/wildfire/Spanish/Protecting-workers-from-Wildfire-Smoke-SPANISH-fs.pdf
https://www.dir.ca.gov/dosh/wildfire/Spanish/Protecting-workers-from-Wildfire-Smoke-SPANISH-fs.pdf
https://www.dir.ca.gov/dosh/wildfire/Spanish/Protecting-workers-from-Wildfire-Smoke-SPANISH-fs.pdf
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Protecting Workers from Smoke

Website Source Notes

RequirementstoProtect
WorkersExposedto
WildfireSmokeVideo

Cal/
OSHA

TrainingVideo:Protectionofworkersfromwildfire
smoke(English).

RequirementstoProtect
WorkersExposedto
WildfireSmokeVideo-
Spanish

Cal/
OSHA

TrainingVideo:Protectionofworkersfromwildfire
smoke(Spanish).

ProtectingIndoor
WorkplacesfromWildfire
SmokewithBuilding
VentilationSystemsand
OtherMethods

Cal/
OSHA

Howtoprotectindoorworkspacesfromsmokeusingbuilding
ventilationsystemsandothermethods.

Schools

Website Source Notes

ClearGuidelinesforSchools
andWildfireSmoke

California
Departmentof
Education

InformationprovidedbytheCaliforniaDepartment
ofEducationandotheragencies/organizations
regardingschoolsandwildfiresmoke.

ProtectingBuilding
OccupantsFromSmoke
DuringWildfireand
PrescribedBurnEvents

AmericanSociety
ofHeating,
Refrigeratingand
Air-Conditioning
Engineers
(ASHRAE)

ProvidesguidanceonbuildingandHVACmeasures
tominimizeoccupantexposuresandhealth
impactsfromsmokeduetowildfiresorprescribed
burnevents.

TipsforImprovingAirQuality
atSchool

CDPH
Strategiesthatcanbeusedtolimitexposureto
COVID-19,harmfulchemicals,andwildfiresmokein
schoolsandclassrooms.

https://www.youtube.com/watch?v=cJYGNDNZOkc&list=PL4OjJzCjNowGMmwxMBp6twhhNYwn53TCE&index=2
https://www.youtube.com/watch?v=cJYGNDNZOkc&list=PL4OjJzCjNowGMmwxMBp6twhhNYwn53TCE&index=2
https://www.youtube.com/watch?v=cJYGNDNZOkc&list=PL4OjJzCjNowGMmwxMBp6twhhNYwn53TCE&index=2
https://www.youtube.com/watch?app=desktop&v=ctQlwLPc81w&list=PL4OjJzCjNowGMmwxMBp6twhhNYwn53TCE&index=3
https://www.youtube.com/watch?app=desktop&v=ctQlwLPc81w&list=PL4OjJzCjNowGMmwxMBp6twhhNYwn53TCE&index=3
https://www.youtube.com/watch?app=desktop&v=ctQlwLPc81w&list=PL4OjJzCjNowGMmwxMBp6twhhNYwn53TCE&index=3
https://www.youtube.com/watch?app=desktop&v=ctQlwLPc81w&list=PL4OjJzCjNowGMmwxMBp6twhhNYwn53TCE&index=3
https://www.dir.ca.gov/dosh/wildfire/Indoor-Protection-from-Wildfire-Smoke.html
https://www.dir.ca.gov/dosh/wildfire/Indoor-Protection-from-Wildfire-Smoke.html
https://www.dir.ca.gov/dosh/wildfire/Indoor-Protection-from-Wildfire-Smoke.html
https://www.dir.ca.gov/dosh/wildfire/Indoor-Protection-from-Wildfire-Smoke.html
https://www.dir.ca.gov/dosh/wildfire/Indoor-Protection-from-Wildfire-Smoke.html
https://www.cde.ca.gov/ls/ep/documents/airqualityguidance.pdf
https://www.cde.ca.gov/ls/ep/documents/airqualityguidance.pdf
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=351876&Lab=CPHEA
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=351876&Lab=CPHEA
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=351876&Lab=CPHEA
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=351876&Lab=CPHEA
https://www.cdph.ca.gov/Programs/CID/DCDC/CDPH Document Library/COVID-19/Indoor-Air-Quality-Schools-FactSheet.pdf
https://www.cdph.ca.gov/Programs/CID/DCDC/CDPH Document Library/COVID-19/Indoor-Air-Quality-Schools-FactSheet.pdf
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Schools

Website Source Notes

VentilationandFiltrationto
ReduceLong-RangeAirborne
TransmissionofCOVID-19
andOtherRespiratory
Infections:Considerationsfor
ReopenedSchools(2021)

CDPH

Guidancethatsupplementsthestateinterim
ventilationguidanceandprovidesaroadmapon
thepracticalstepsthatschoolscantaketoassess
andimproveclassroomventilationandairfiltration.

ProtectingKidsfrom
WildfireSmoke:Actionsfor
CaliforniaSchools

Stanford
University

ActionsthatcanbetakenbyCalifornia
schoolspriortowildfireseason,including
COVID-19considerations.

ImprovingIndoorAirQuality
inCaliforniaSchools

UCDavis
WesternCooling
EfficiencyCenter

Informationandvideosonimprovingfiltrationand
ventilationinschools.

Guidancefor
Re-OpeningSchools

ASHRAE
Guidanceonthere-openingofschoolstominimize
COVIDtransmission.

AirQuality
California
Departmentof
Education

Listofairqualityresourcesandguidance
forschools.

AirQualityFlag
Program:Factsheet

U.S.EPA

TheFlagProgramusesbrightlycoloredflagsbased
ontheU.S.EPA’sAirQualityIndex(AQI)tonotify
peopleandtheircommunitiesaboutoutdoor
airqualityconditions.Organizationsraiseaflag
eachdaythatcorrespondstotheirlocalairquality
forecast.

AirQualityandOutdoor
ActivityGuidanceforSchools

U.S.EPA
Factsheetprovidingoutdooractivityguidance
forschoolsaccordingtoAQIandvisualizedby
coloredflags.

OregonPublicHealth
Guidance:SchoolOutdoor
ActivitiesDuringWildfire
Events(English)

OregonHealth
Authority

Factsheetprovidingoutdooractivityguidancefor
OregonschoolsaccordingtoAQI.(English)

https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/EHLB/IAQ/CDPH Document Library/School_ventilation_and_filtration_ADA.pdf?v=1640649600053
https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/EHLB/IAQ/CDPH Document Library/School_ventilation_and_filtration_ADA.pdf?v=1640649600053
https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/EHLB/IAQ/CDPH Document Library/School_ventilation_and_filtration_ADA.pdf?v=1640649600053
https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/EHLB/IAQ/CDPH Document Library/School_ventilation_and_filtration_ADA.pdf?v=1640649600053
https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/EHLB/IAQ/CDPH Document Library/School_ventilation_and_filtration_ADA.pdf?v=1640649600053
https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/EHLB/IAQ/CDPH Document Library/School_ventilation_and_filtration_ADA.pdf?v=1640649600053
https://globalhealth.stanford.edu/wp-content/uploads/2018/06/Wildfire-action-for-CA-schools-1.pdf
https://globalhealth.stanford.edu/wp-content/uploads/2018/06/Wildfire-action-for-CA-schools-1.pdf
https://globalhealth.stanford.edu/wp-content/uploads/2018/06/Wildfire-action-for-CA-schools-1.pdf
https://wcec.ucdavis.edu/improving-indoor-air-quality-in-california-schools/
https://wcec.ucdavis.edu/improving-indoor-air-quality-in-california-schools/
https://www.ashrae.org/file library/technical resources/covid-19/guidance-for-the-re-opening-of-schools.pdf
https://www.ashrae.org/file library/technical resources/covid-19/guidance-for-the-re-opening-of-schools.pdf
https://www.cde.ca.gov/ls/ep/airquality.asp
https://www.airnow.gov/sites/default/files/2020-06/Fact Sheet-2020.pdf
https://www.airnow.gov/sites/default/files/2020-06/Fact Sheet-2020.pdf
https://www.airnow.gov/sites/default/files/2021-03/school-outdoor activity guidance.pdf
https://www.airnow.gov/sites/default/files/2021-03/school-outdoor activity guidance.pdf
https://apps.state.or.us/Forms/Served/le8815h.pdf
https://apps.state.or.us/Forms/Served/le8815h.pdf
https://apps.state.or.us/Forms/Served/le8815h.pdf
https://apps.state.or.us/Forms/Served/le8815h.pdf
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Schools

Website Source Notes

OregonHealthGuidance:
SchoolOutdoorActivities
DuringWildfireEvents
(Spanish)

OregonHealth
Authority

Factsheetprovidingoutdooractivityguidancefor
OregonschoolsaccordingtoAQI.(Spanish)

WashingtonAirQuality
GuideforSchool&Child
CareActivities

WashingtonState
Departmentof
Health

NotethatWashingtonStateusesamodification
oftheU.S.EPA’sAQIcalledtheWashingtonAir
QualityAdvisory(WAQA)toadviseresidentsabout
airqualitylevels.TheWAQAbasesitsadviceon
lowerlevelsoffineparticlesrelativetotheEPA’s
nationalAQI.

ImprovingVentilationand
IndoorAirQualityduring
WildfireSmokeEvents

WashingtonState
Departmentof
Health

Recommendationsforschoolsandbuildingswith
mechanicalventilation.(NotethatWashington
StateusesamodificationoftheU.S.EPAAQI;see
abovecomment.)

IndoorAirQualityinSchools
Lawrence
Berkeley
NationalLab

Overviewofindoorairquality(IAQ)inschools
anditsinfluenceonthehealth,performance,
andabsenceofoccupantsofschools.The
reviewisbasedonpaperspublishedinpeer
reviewedjournals.

HelpingChildrenAftera
Wildfire:TipsforParents
andTeachers

National
Association
ofSchool
Psychologists

Factsheetprovidingguidancetoparentsand
teachersonhowtohelpchildrenandyouthcopein
theaftermathofawildfire.

KeyResourcestoHelpYou
StaySafeWhileEvacuated
fromWildfires

OregonHealth
Authority

Factsheetprovidingguidanceandtipsonhowto
protectoneselfwhileevacuatingfromwildfires
duringapandemic.

AStoryofHealth:Sofia's
Story(E-book)

ATSDR,OEHHA,
WSPEHSU

FollowSofiaandherfamilyastheylearnhowto
protectthemselvesfromtheimmediateandlonger-
termhealthdangersofawildfire,withafocuson
children’shealthandpreventionstrategies.

https://apps.state.or.us/Forms/Served/ls8815h.pdf
https://apps.state.or.us/Forms/Served/ls8815h.pdf
https://apps.state.or.us/Forms/Served/ls8815h.pdf
https://apps.state.or.us/Forms/Served/ls8815h.pdf
https://www.doh.wa.gov/Portals/1/Documents/Pubs/334-332.pdf
https://www.doh.wa.gov/Portals/1/Documents/Pubs/334-332.pdf
https://www.doh.wa.gov/Portals/1/Documents/Pubs/334-332.pdf
https://www.doh.wa.gov/Portals/1/Documents/Pubs/333-208.pdf
https://www.doh.wa.gov/Portals/1/Documents/Pubs/333-208.pdf
https://www.doh.wa.gov/Portals/1/Documents/Pubs/333-208.pdf
https://iaqscience.lbl.gov/iaq-schools
https://www.nasponline.org/resources-and-publications/resources-and-podcasts/school-climate-safety-and-crisis/natural-disaster-resources/helping-children-after-a-wildfire-tips-for-parents-and-teachers
https://www.nasponline.org/resources-and-publications/resources-and-podcasts/school-climate-safety-and-crisis/natural-disaster-resources/helping-children-after-a-wildfire-tips-for-parents-and-teachers
https://www.nasponline.org/resources-and-publications/resources-and-podcasts/school-climate-safety-and-crisis/natural-disaster-resources/helping-children-after-a-wildfire-tips-for-parents-and-teachers
https://sharedsystems.dhsoha.state.or.us/DHSForms/Served/le3315.pdf
https://sharedsystems.dhsoha.state.or.us/DHSForms/Served/le3315.pdf
https://sharedsystems.dhsoha.state.or.us/DHSForms/Served/le3315.pdf
https://www.pehsu.net/_Library/_documents/SoH_wildfire_0725_final_to_post.pdf
https://www.pehsu.net/_Library/_documents/SoH_wildfire_0725_final_to_post.pdf
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Indoor Air Quality, Ventilation, and COVID-19

Website Source Notes

InterimGuidancefor
Ventilation,Filtration,
andAirQualityinIndoor
Environments

CDPH,Cal/OSHA,
HCAI

Guidancerecommendingpracticalstepsbuilding
operatorscantaketopromotebetterventilation,
filtration,andairqualityinindoorenvironmentsforthe
purposeofreducingthespreadofCOVID-19.

ProtectingBuilding
OccupantsFromSmoke
DuringWildfireand
PrescribedBurnEvents

AmericanSociety
ofHeating,
Refrigeratingand
Air-Conditioning
Engineers
(ASHRAE)

ProvidesguidanceonbuildingandHVACmeasuresto
minimizeoccupantexposuresandhealthimpactsfrom
smokeduetowildfiresorprescribedburnevents.

CoreRecommendations
forReducing
AirborneInfectious
AerosolExposure

AmericanSociety
ofHeating,
Refrigeratingand
Air-Conditioning
Engineers
(ASHRAE)

FactsheetprovidingrecommendationsforHVAC
operatorsonhowtoreduceairborneinfectious
aerosolexposure.

GuidanceforCOVID-19
RiskReductionin
ResidentialBuildings

ASHRAE
Factsheetprovidingindoorairguidancetoreduce
spreadofSARS-Cov-2inresidentialbuildings.

GuidancefortheRe-
OpeningofSchools

ASHRAE
Factsheetprovidingrecommendationsrelatedto
HVACandwatersystemsinschoolstominimizespread
ofSARS-Cov-2.

IndoorAirand
Coronavirus(COVID-19)

U.S.EPA
Guidanceandresourcestoreduceairborne
transmissionofCOVID-19.

AirQualityTipsand
ResourcesDuringa
Wildfire

LBNL(Indoor
Environment
Group)

Excellentsourceofinformationonindoorairquality,
includingairqualitytipsandresourcesduringawildfire.

VentilationinBuildings CDC
Informationtoreducethespreadofdiseaseand
reducetheriskofexposurethroughventilationand
othermeans.

https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/COVID-19/Interim-Guidance-for-Ventilation-Filtration-and-Air-Quality-in-Indoor-Environments.aspx
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/COVID-19/Interim-Guidance-for-Ventilation-Filtration-and-Air-Quality-in-Indoor-Environments.aspx
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/COVID-19/Interim-Guidance-for-Ventilation-Filtration-and-Air-Quality-in-Indoor-Environments.aspx
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/COVID-19/Interim-Guidance-for-Ventilation-Filtration-and-Air-Quality-in-Indoor-Environments.aspx
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=351876&Lab=CPHEA
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=351876&Lab=CPHEA
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=351876&Lab=CPHEA
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=351876&Lab=CPHEA
https://www.ashrae.org/file library/technical resources/covid-19/core-recommendations-for-reducing-airborne-infectious-aerosol-exposure.pdf
https://www.ashrae.org/file library/technical resources/covid-19/core-recommendations-for-reducing-airborne-infectious-aerosol-exposure.pdf
https://www.ashrae.org/file library/technical resources/covid-19/core-recommendations-for-reducing-airborne-infectious-aerosol-exposure.pdf
https://www.ashrae.org/file library/technical resources/covid-19/core-recommendations-for-reducing-airborne-infectious-aerosol-exposure.pdf
https://www.ashrae.org/file library/technical resources/covid-19/guidance-for-residential-buildings.pdf
https://www.ashrae.org/file library/technical resources/covid-19/guidance-for-residential-buildings.pdf
https://www.ashrae.org/file library/technical resources/covid-19/guidance-for-residential-buildings.pdf
https://www.ashrae.org/file library/technical resources/covid-19/guidance-for-the-re-opening-of-schools.pdf
https://www.ashrae.org/file library/technical resources/covid-19/guidance-for-the-re-opening-of-schools.pdf
https://www.epa.gov/coronavirus/indoor-air-and-coronavirus-covid-19
https://www.epa.gov/coronavirus/indoor-air-and-coronavirus-covid-19
https://indoor.lbl.gov/
https://indoor.lbl.gov/
https://indoor.lbl.gov/
https://www.cdc.gov/coronavirus/2019-ncov/community/ventilation.html
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Indoor Air Quality, Ventilation, and COVID-19

Website Source Notes

ASHRAEInformationfor
SchoolsandUniversities

ASHRAE

InformationprovidedbyASHRAETaskForcetomitigate
thepotentialfortransmissionoftheSARS-CoV-2virus
throughHVACsystemsandtoreduceconcentrationsof
infectiousaerosolspresentinoccupiedspacestothe
extentpossible.

N95 Respirators

Website Source Notes

Non-OccupationalUses
ofRespiratoryProtection

NIOSH/CDC
NIOSHandCDCrecommendationsandlessonslearned
regardingtheuseofrespiratorsinaworksettingandby
thepublic.

N95Respirators,Surgical
Masks,FaceMasks,and
BarrierFaceCoverings

FDA
Informationonthedifferenttypesofrespirators,masks,and
facecoverings.

HowtoProperlyPut
OnandTakeOffa
DisposableRespirator

NIOSH/CDC Factsheetforhowtodon/doffadisposablerespirator.

FacialHairstyles
andFiltering
FacepieceRespirators

NIOSH/CDC
Infographiconwhichfacialhairstylesarecompatiblewith
filteringfacepiecerespirators.

UsingDisposable
Respirators(N95
throughP100)

Cal/OSHA
Factsheetandinfographiconthecorrectuseofdisposable
respirators(EnglishandSpanish).

RespiratoryProtectionin
theWorkplace–AGuide
forEmployers

Cal/OSHA
Respiratoryprotectionintheworkplace–aguide
foremployers.

https://www.ashrae.org/file library/technical resources/covid-19/ashrae-reopening-schools-and-universities-c19-guidance.pdf
https://www.ashrae.org/file library/technical resources/covid-19/ashrae-reopening-schools-and-universities-c19-guidance.pdf
https://blogs.cdc.gov/niosh-science-blog/2018/01/04/respirators-public-use/
https://blogs.cdc.gov/niosh-science-blog/2018/01/04/respirators-public-use/
https://www.fda.gov/medical-devices/personal-protective-equipment-infection-control/n95-respirators-surgical-masks-face-masks-and-barrier-face-coverings
https://www.fda.gov/medical-devices/personal-protective-equipment-infection-control/n95-respirators-surgical-masks-face-masks-and-barrier-face-coverings
https://www.fda.gov/medical-devices/personal-protective-equipment-infection-control/n95-respirators-surgical-masks-face-masks-and-barrier-face-coverings
https://www.cdc.gov/niosh/docs/2010-133/pdfs/2010-133.pdf
https://www.cdc.gov/niosh/docs/2010-133/pdfs/2010-133.pdf
https://www.cdc.gov/niosh/docs/2010-133/pdfs/2010-133.pdf
https://www.cdc.gov/niosh/npptl/pdfs/FacialHairWmask11282017-508.pdf
https://www.cdc.gov/niosh/npptl/pdfs/FacialHairWmask11282017-508.pdf
https://www.cdc.gov/niosh/npptl/pdfs/FacialHairWmask11282017-508.pdf
https://www.dir.ca.gov/DOSH/wildfire/n95EngSpan.pdf
https://www.dir.ca.gov/DOSH/wildfire/n95EngSpan.pdf
https://www.dir.ca.gov/DOSH/wildfire/n95EngSpan.pdf
https://www.dir.ca.gov/dosh/dosh_publications/respiratory-protection-employer-guide.pdf
https://www.dir.ca.gov/dosh/dosh_publications/respiratory-protection-employer-guide.pdf
https://www.dir.ca.gov/dosh/dosh_publications/respiratory-protection-employer-guide.pdf
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Clean Air Shelters

Website Source Notes

CreateaCleanRoom
toProtectIndoorAir
QualityDuringaWildfire

U.S.EPA
GuidanceprovidedbytheU.S.EPAoncreatingaclean
roomtoprotectindoorairqualityduringawildfire.

IdentificationofCleaner
AirShelters/Spaces
forProtectionfrom
WildfireSmoke

OregonHealth
Authority

Guidanceforidentificationofcleanerairshelters/
spaces.

HomeandCommunity
CleanAirShelters
toProtectPublic
HealthduringWildfire
SmokeEvents

ProvincialHealth
Services,British
Columbia,
Canada

Scientificresearchreviewofhomeandcommunity
cleanairshelters.

Air Quality Sensors

Website Source Notes

AirQualitySensor
PerformanceEvaluation
Center(AQ-SPEC)

SouthCoast
AirQuality
Management
District(SCAQMD)

AirQualitySensorPerformanceEvaluationCenter
(AQ-SPEC)evaluatestheperformanceofcommercially
availablelow-costairqualitysensorsinbothfieldand
laboratorysettings.Providesguidanceandclarityfor
newsensortechnologyanddatainterpretation.

SensorPerformance
(SummaryTable)

SCAQMD
Summaryreportsofevaluationoflow-costair
monitoringsensors.

Filters and Portable Air Cleaners

Website Source Notes

CaliforniaCertifiedAir
CleaningDevices

CaliforniaAir
ResourcesBoard
(CARB)

AircleaningdevicescertifiedbyCARBtomeetozone
andelectricalsafetystandardsforCalifornia.

AirFiltersandAir
CleanersintheHome

U.S.EPA Generalinformationonairfiltersandaircleaners.

https://www.epa.gov/indoor-air-quality-iaq/create-clean-room-protect-indoor-air-quality-during-wildfire#:~:text=Close%20all%20windows%20and%20doors,conditioners%2C%20or%20central%20air%20conditioning.
https://www.epa.gov/indoor-air-quality-iaq/create-clean-room-protect-indoor-air-quality-during-wildfire#:~:text=Close%20all%20windows%20and%20doors,conditioners%2C%20or%20central%20air%20conditioning.
https://www.epa.gov/indoor-air-quality-iaq/create-clean-room-protect-indoor-air-quality-during-wildfire#:~:text=Close%20all%20windows%20and%20doors,conditioners%2C%20or%20central%20air%20conditioning.
https://www.oregon.gov/oha/PH/PREPAREDNESS/PREPARE/Documents/IdentificationOfCleanAirShelters.pdf
https://www.oregon.gov/oha/PH/PREPAREDNESS/PREPARE/Documents/IdentificationOfCleanAirShelters.pdf
https://www.oregon.gov/oha/PH/PREPAREDNESS/PREPARE/Documents/IdentificationOfCleanAirShelters.pdf
https://www.oregon.gov/oha/PH/PREPAREDNESS/PREPARE/Documents/IdentificationOfCleanAirShelters.pdf
http://www.bccdc.ca/resource-gallery/Documents/Guidelines and Forms/Guidelines and Manuals/Health-Environment/WFSG_EvidenceReview_CleanAirShelters_FINAL_v3_edstrs.pdf
http://www.bccdc.ca/resource-gallery/Documents/Guidelines and Forms/Guidelines and Manuals/Health-Environment/WFSG_EvidenceReview_CleanAirShelters_FINAL_v3_edstrs.pdf
http://www.bccdc.ca/resource-gallery/Documents/Guidelines and Forms/Guidelines and Manuals/Health-Environment/WFSG_EvidenceReview_CleanAirShelters_FINAL_v3_edstrs.pdf
http://www.bccdc.ca/resource-gallery/Documents/Guidelines and Forms/Guidelines and Manuals/Health-Environment/WFSG_EvidenceReview_CleanAirShelters_FINAL_v3_edstrs.pdf
http://www.bccdc.ca/resource-gallery/Documents/Guidelines and Forms/Guidelines and Manuals/Health-Environment/WFSG_EvidenceReview_CleanAirShelters_FINAL_v3_edstrs.pdf
http://www.aqmd.gov/aq-spec
http://www.aqmd.gov/aq-spec
http://www.aqmd.gov/aq-spec
http://www.aqmd.gov/aq-spec/evaluations/summary-pm
http://www.aqmd.gov/aq-spec/evaluations/summary-pm
https://ww2.arb.ca.gov/our-work/programs/air-cleaners-ozone-products/california-certified-air-cleaning-devices
https://ww2.arb.ca.gov/our-work/programs/air-cleaners-ozone-products/california-certified-air-cleaning-devices
https://www.epa.gov/indoor-air-quality-iaq/air-cleaners-and-air-filters-home
https://www.epa.gov/indoor-air-quality-iaq/air-cleaners-and-air-filters-home
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Filters and Portable Air Cleaners

Website Source Notes

ResidentialAirCleaners U.S.EPA Technicalsummaryofaircleanersforresidentialuse.

In-RoomAirCleaner
GuidanceforReducing
Covid-19InAirIn
YourSpace/Room

AmericanSociety
ofHeating,
Refrigeratingand
Air-Conditioning
Engineers(ASHRAE)

Guidanceonhowtoselectanin-room,portable,
stand-aloneaircleanertoreduceexposuretoviruses
andothermicroorganisms.

AHAMCertifiedRoom
AirCleaners

Associationof
HomeAppliance
Manufacturers
(AHAM)

Searchabledatabaseofaircleanersthatmeet
standardsestablishedbytheAssociationofHome
ApplianceManufacturers.

IndoorAirQuality
ScientificFindings
ResourceBank

LawrenceBerkeley
NationalLab

GeneralinformationandFAQsonhowtoselecta
portableaircleanerforthehome.

Air Cleaners/Scrubbers (Industrial) — Rental

Website Source Notes

AirScrubbersfrom
HERCRentals

HERC Equipmentrentalretailwebsite.

AirScrubbersfrom
HomeDepot

HomeDepot Equipmentrentalretailwebsite.

AirScrubbersfrom
UnitedRentals

UnitedRentals Equipmentrentalretailwebsite.

AirScrubbersfromDryco DRYCO Equipmentrentalretailwebsite.

Protect Pets and Animals

Website Source Notes

ProtectYourPetsfrom
WildfireSmoke

U.S.EPA
Factsheetforpubliconhowtoprotectpetsfrom
wildfiresmoke.

https://www.epa.gov/sites/production/files/2018-07/documents/residential_air_cleaners_-_a_technical_summary_3rd_edition.pdf
https://www.ashrae.org/file library/technical resources/covid-19/in-room-air-cleaner-guidance-for-reducing-covid-19-in-air-in-your-space-or-room.pdf
https://www.ashrae.org/file library/technical resources/covid-19/in-room-air-cleaner-guidance-for-reducing-covid-19-in-air-in-your-space-or-room.pdf
https://www.ashrae.org/file library/technical resources/covid-19/in-room-air-cleaner-guidance-for-reducing-covid-19-in-air-in-your-space-or-room.pdf
https://www.ashrae.org/file library/technical resources/covid-19/in-room-air-cleaner-guidance-for-reducing-covid-19-in-air-in-your-space-or-room.pdf
http://ahamverifide.org/directory-of-air-cleaners/
http://ahamverifide.org/directory-of-air-cleaners/
https://iaqscience.lbl.gov/frequently-asked-questions
https://iaqscience.lbl.gov/frequently-asked-questions
https://iaqscience.lbl.gov/frequently-asked-questions
https://www.hercrentals.com/us/rentals/climate-control/drying-restoration/air-scrubbers.html
https://www.hercrentals.com/us/rentals/climate-control/drying-restoration/air-scrubbers.html
https://www.homedepot.com/tool-truck-rental/Hepa-Air-Scrubber-with-Filters/F284/index.html
https://www.homedepot.com/tool-truck-rental/Hepa-Air-Scrubber-with-Filters/F284/index.html
https://www.unitedrentals.com/marketplace/equipment/power-hvac/fans-blowers/2400-cfm-air-scrubber#/
https://www.unitedrentals.com/marketplace/equipment/power-hvac/fans-blowers/2400-cfm-air-scrubber#/
https://drycogroup.ca/en/equipment-rental/
https://www.airnow.gov/sites/default/files/2021-06/protect-your-pets-from-wildfire-smoke.pdf
https://www.airnow.gov/sites/default/files/2021-06/protect-your-pets-from-wildfire-smoke.pdf
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Protect Pets and Animals

Website Source Notes

ProtectYourPetsin
anEmergency

CDC
Compilationofresourcesforpetsafetyandpet
sheltersinanemergency.

WildfireSmokeandAnimals
AmericanVeterinary
MedicalAssociation

Informationtoprotectanimalsfrom
wildfiresmoke.

PetSafetyinEmergencies CDC
Generalinformationonprotectingpets
duringemergencies.

ProtectYourLargeAnimals
andLivestockfromWildfire
Smoke

U.S.EPA
Informationtoprotectlargeanimalsand
livestockfromwildfiresmoke.

InterimGuidelinesforAnimal
HealthandControlofDisease
TransmissioninPetShelters

CDC

Guidanceforthecareofanimalsentering
sheltersandforpersonsworkingwith
orhandlingtheanimalsinresponseto
naturaldisasters.

Infographics

Website Source Notes

ReduceHealthRisksin
AreasWithWildfireSmoke

U.S.EPA
Infographicforthepublicwithrecommendationshowto
reducehealthrisksfromwildfiresmoke.

HowtoUseaRespirator U.S.EPA
Infographicforthepublicontheproperrespiratorandfit
forwildfiresmoke.

WildfireSmokeandHealth
SantaBarbara
CountyAPCD

Infographicforthepubliconhowtoreducehealth
effectsfromwildfiresmoke.

AirMonitoringFacts BayAreaAQMD
Infographicforthepublicregardingairmonitors(type,
function,benefits,andlimitations).

KnowtheDifference
BetweenSymptomsof
SmokeExposureand
COVID-19

OregonHealth
Authority

Infographicforthepubliconhowtodistinguishbetween
symptomsofCOVID-19andsmokeexposure.

https://www.cdc.gov/disasters/petprotect.html
https://www.cdc.gov/disasters/petprotect.html
https://www.avma.org/resources/pet-owners/emergencycare/wildfire-smoke-and-animals
https://www.cdc.gov/healthypets/emergencies/index.html
https://www.airnow.gov/sites/default/files/2021-06/protect-your-large-animals-and-livestock-from-wildfire-smoke.pdf
https://www.airnow.gov/sites/default/files/2021-06/protect-your-large-animals-and-livestock-from-wildfire-smoke.pdf
https://www.airnow.gov/sites/default/files/2021-06/protect-your-large-animals-and-livestock-from-wildfire-smoke.pdf
https://www.cdc.gov/disasters/animalhealthguidelines.html
https://www.cdc.gov/disasters/animalhealthguidelines.html
https://www.cdc.gov/disasters/animalhealthguidelines.html
https://www.epa.gov/sites/production/files/2018-11/documents/reduce-health-risks-with-wildfire-smoke-1.pdf
https://www.epa.gov/sites/production/files/2018-11/documents/reduce-health-risks-with-wildfire-smoke-1.pdf
https://www.epa.gov/sites/production/files/2018-11/documents/the-right-respirator-and_proper-fit-508.pdf
https://www.ourair.org/wildfire-smoke-and-health-infographic/
http://www.baaqmd.gov/~/media/files/communications-and-outreach/publications/fact-sheets/air-mon-infographic-85x111218final-pdf.pdf?la=en
https://sharedsystems.dhsoha.state.or.us/DHSForms/Served/le3277.pdf
https://sharedsystems.dhsoha.state.or.us/DHSForms/Served/le3277.pdf
https://sharedsystems.dhsoha.state.or.us/DHSForms/Served/le3277.pdf
https://sharedsystems.dhsoha.state.or.us/DHSForms/Served/le3277.pdf
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Information for Healthcare Providers

Website Source Notes

ClimateChangeand
HealthTrainingModules
forClinicians

SanFrancisco
Departmentof
PublicHealth

Trainingonglobalclimatechangeandlocalhealth
impacts,clinicianclimatehealthbestpractices,
andsustainability.

AirQualityResources
forClinicians

SanFrancisco
Departmentof
PublicHealth

DocumentcreatedbySFDPHwithlinkstolocal
programs,services,andresourcesregardingairquality
forclinicians.

ParticlePollutionand
YourPatients'Health

U.S.EPA

Thiscourseisdesignedforfamilymedicinephysicians,
internists,pediatricians,occupationalandrehabilitation
physicians,nursepractitioners,nurses,asthma
educators,pulmonaryspecialists,cardiologists,and
othermedicalprofessionals.

HealthyHeartToolKit
andResearch

U.S.EPA

ThistoolkitfromtheU.S.EPAhasresourcesforboth
cliniciansandpatientsthatexplainhowairpollution
cantriggerheartattacksandstrokesandworsenheart
conditionsinpeoplewithknownheartdisease.

ParticlePollutionand
HeartDisease

CDCandCenters
forMedicare
andMedicaid
Services(CMS)

Websitethatprovidesresourcesandpublications
regardingheartdiseaseanditslinktoairpollutionand
otherenvironmentalfactors.MillionHeartswebpage,a
nationalinitiativetopreventheartattacksandstrokes.

WhatHealthcare
ProvidersShouldKnow
aboutParticlePollution
andCardiovascularRisk

U.S.EPA
Infographicaboutparticlepollutionand
cardiovascularrisk.

Public Education Resources

Website Source Notes

ReduceYour
SmokeExposure

U.S.EPA
Multi-agencysponsoredfactsheetprovidingtipsonhow
toreducesmokeexposureduringwildfire.

https://sfclimatehealth.org/modules/
https://sfclimatehealth.org/modules/
https://sfclimatehealth.org/modules/
https://sfclimatehealth.org/wp-content/uploads/2019/05/AirQualityResourceSheet_05.01.2019.pdf
https://sfclimatehealth.org/wp-content/uploads/2019/05/AirQualityResourceSheet_05.01.2019.pdf
https://www.epa.gov/pmcourse
https://www.epa.gov/pmcourse
https://www.epa.gov/air-research/healthy-heart-toolkit-and-research
https://www.epa.gov/air-research/healthy-heart-toolkit-and-research
https://millionhearts.hhs.gov/tools-protocols/tools/particle-pollution.html
https://millionhearts.hhs.gov/tools-protocols/tools/particle-pollution.html
https://nepis.epa.gov/Exe/ZyNET.exe/P100N3TU.TXT?ZyActionD=ZyDocument&Client=EPA&Index=2011+Thru+2015&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C11thru15%5CTxt%5C00000017%5CP100N3TU.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://nepis.epa.gov/Exe/ZyNET.exe/P100N3TU.TXT?ZyActionD=ZyDocument&Client=EPA&Index=2011+Thru+2015&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C11thru15%5CTxt%5C00000017%5CP100N3TU.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://nepis.epa.gov/Exe/ZyNET.exe/P100N3TU.TXT?ZyActionD=ZyDocument&Client=EPA&Index=2011+Thru+2015&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C11thru15%5CTxt%5C00000017%5CP100N3TU.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://nepis.epa.gov/Exe/ZyNET.exe/P100N3TU.TXT?ZyActionD=ZyDocument&Client=EPA&Index=2011+Thru+2015&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C11thru15%5CTxt%5C00000017%5CP100N3TU.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://www.epa.gov/sites/production/files/2018-11/documents/reduce-your-smoke-exposure.pdf
https://www.epa.gov/sites/production/files/2018-11/documents/reduce-your-smoke-exposure.pdf


ResourcesandLinks

 WildfireSmokeConsiderationsforCalifornia’sPublicHealthOfficials 77

Public Education Resources

Website Source Notes

SmokeReadySocial
MediaResources

Interagency
WildlandFireAir
QualityResponse
Program

Compilationofsocialmediagraphicsandvideos
regardingwildfiresmokeandcleanairshelterswhich
canbemodifiedandrebranded.

WildfireSmokeFAQs CDPH Guidancetothepublicregardingwildfiresmoke.

ProtectYourLungsFrom
WildfireSmokeorAsh

U.S.EPA
Multi-agencysponsoredfactsheetonhowtousea
respiratorduringawildfiresmokeevent.

IndoorAirFiltration U.S.EPA
Multi-agencysponsoredfactsheetonhowtoreduce
sourcesofindoorairpollution.

AsthmaandOutdoor
AirPollution

U.S.EPA,CDC
Factsheetonhowtominimizeasthmasymptomsdueto
airpollution.

BayAreaRegionalAir
QualityMessagingKit

BayAreaUrban
AreaSecurity
Initiative

Messagingtoolkitforpublicinformationofficers(PIOs)
toprepareforandrespondduringairqualityincidents.
Providesmessagingguidance,templates,andresources.

CleanAiratHome
OregonHealth
Authority

Factsheetonhowtoimproveresidentialindoor
airquality.

WildfireSmoke
andHealthcare
Recommendations

Montana
Departmentof
PublicHealthand
HealthServices

Factsheetprovidingtipsonhowtoreduceexposureto
wildfiresmokeandfrequentlyaskedquestions(FAQs)
regardingwildfiresmokeandhealthconsiderations.

WildfireSmokeand
COVID-19FactSheet

USDA

ProvidesAirResourceAdvisorsandotherenvironmental
healthprofessionalswithkeymessagesaboutwildfire
smokeandCOVID-19.Italsoprovidesresourcesthat
canbegiventocommunitiesaffectedbywildfiresmoke
duringcommunityspreadofSARS-CoV-2.

WildfireSmokeand
YourHealth

AlamedaCounty
PublicHealth
Department

Factsheetforpublicregardingguidanceforwildfire
smokeandunhealthyairqualityduringthe
COVID-19pandemic.

https://www.wildlandfiresmoke.us/smoke-ready/smoke-ready-social-media
https://www.wildlandfiresmoke.us/smoke-ready/smoke-ready-social-media
https://www.cdph.ca.gov/Programs/EPO/Pages/BP_Wildfire_FAQs.aspx
https://www.airnow.gov/publications/wildfire-guide-factsheets/protect-your-lungs-from-wildfire-smoke/
https://www.airnow.gov/publications/wildfire-guide-factsheets/protect-your-lungs-from-wildfire-smoke/
https://www.epa.gov/sites/production/files/2018-11/documents/indoor_air_filtration_factsheet-508.pdf
https://www.airnow.gov/publications/health-professionals/asthma-and-outdoor-air-pollution/
https://www.airnow.gov/publications/health-professionals/asthma-and-outdoor-air-pollution/
http://www.bayareauasi.org/aqi
http://www.bayareauasi.org/aqi
https://www.oregon.gov/oha/PH/PREPAREDNESS/PREPARE/Documents/le8002.pdf
https://dphhs.mt.gov/assets/publichealth/Asthma/wildfireandhealthrecommendations.pdf
https://dphhs.mt.gov/assets/publichealth/Asthma/wildfireandhealthrecommendations.pdf
https://dphhs.mt.gov/assets/publichealth/Asthma/wildfireandhealthrecommendations.pdf
https://www.nifc.gov/sites/default/files/pio/documents/Smoke_COVID19_FS_FactSheet.pdf
https://www.nifc.gov/sites/default/files/pio/documents/Smoke_COVID19_FS_FactSheet.pdf
https://covid-19.acgov.org/covid19-assets/docs/health-safety/wildfire-smoke-faq-2020.08.28.pdf
https://covid-19.acgov.org/covid19-assets/docs/health-safety/wildfire-smoke-faq-2020.08.28.pdf
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Appendix C. Roles and Responsibilities

Thefollowingtableoutlinesmajorrolesandresponsibilitiesduringawildfire
smokeincident.

Agency/Organization Activities/Expertise

Local

LocalHealthDepartment,
LocalEnvironmental
HealthDept

Coordinatewiththelocal/regionalairdistrictandotherlocal/state/
federalresponseagencies.Thejurisdiction’shealthofficermayissue
advisoriesnotifyingthepublicandmediaofhealthrisksfromsmoke
inadditiontorecommendedprotectiveactions.Coordinatepublic
messagingwiththelocal/regionalairdistrictduringwildlifesmoke
incidents.Ifadditionalsmokemonitoringsupportisneeded,coordinate
withlocalairdistrictofficialstorequestsupportfromtheCaliforniaAir
ResourcesBoard(CARB)IncidentAirMonitoringSupport(IAMS)section.

AirQualityManagement
District,AirPollution
ControlDistrict

Coordinatewithimpactedlocalhealthjurisdictionsandlocal/state/
federalresponseagenciesincludingtheCaliforniaAirResourcesBoard
IncidentAirMonitoringSection.Tracklocalairqualitymonitoringdata
forhealthimplications.TheAirPollutionControlOfficerissuesairquality
advisoriestothepublic.Duringwildfiresmokeincidents,coordinate
publicmessagingwiththelocalhealthjurisdiction.

LocalEMSAgency
Coordinatewithlocalhealthjurisdictionandairdistricttoanticipate
andprepareforimpactto9-1-1systemandpre-hospitalcare.

SchoolDistrict

Withassistancefromsupportingagencies,determinestudenthealth
riskandmakedecisionsoneventcancellationsandschoolclosures.
Collaboratewiththepublichealthofficerandlocalairdistrictfor
informationtosupportdecision-making.

LocalEmergency
ManagementAgency

Coordinatewiththelocalhealthjurisdictionandairdistricttomitigate
healthimpacts.

Tribal

TribalGovernments Requestassistanceasneeded;coordinatewithresponseagencies.
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Agency/Organization Activities/Expertise

State

CaliforniaAirResources
BoardIncidentAir
MonitoringSection

Deployairmonitoringpersonneltosetupandoperateportable
particulatemonitoringandmeteorologicalinstrumentsthatcan
providedataforforecasting,identifyareasatrisk,supportpublic/media
outreach,andcoordinatewithairdistricts,localhealthdepartments,
federallandmanagers,andothers.

CaliforniaDepartmentof
PublicHealth

Activelymonitorthesituationfromapublichealthperspectiveand
collaboratewithlocalhealthjurisdictionsasneeded.Assesspotential
healtheffectsandrecommendprotectivemeasures.Providesubject
matterexpertiseinenvironmentalscience,occupationalhealth,and
disasterepidemiology.Workcloselywithhealthcarefacilitiesinthe
affectedareas.Prepareguidancematerialsanddisseminateinformation
tothepublicandmedia.

CaliforniaOfficeof
EnvironmentalHealth
HazardAssessment

Assistresponders,publichealth,environmentalhealth,andairdistrict
officialstoreviewairmonitoringdataandcomparetohealthguidance
values.Researchhealtheffectsandcharacterizerisktopublichealthand
theenvironmentfromwildfiresmoke.Reviewburndebrisandashdata
toprovidecleanuprecommendationsprotectiveofpublichealthand
theenvironment.Provideguidanceforhandlingashduringcleanup.
Providehealthinformationandguidancetolocal,state,federal,and
tribalofficials.

CaliforniaDepartment
ofIndustrialRelations,
DivisionofOccupational
SafetyandHealth(DOSH),
alsoknownasCal/OSHA

ProtectandimprovethehealthandsafetyofworkersinCaliforniaby
settingandenforcingstandards;andprovidingoutreach,education,
andassistance.Cal/OSHAhasaregulation(section5141.1)toprotect
employeesexposedtowildfiresmoke.

https://www.dir.ca.gov/title8/5141_1.html
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Agency/Organization Activities/Expertise

Federal or National

FederalEmergency
ManagementAgency(FEMA)

Federalresponseagencyfornaturaldisasters.

FederalLandManagers(U.S.
ForestService,National
ParkService,Bureauof
LandManagement,Fishand
WildlifeService)

Wildfiresuppressionandcontainment,smokemanagementandair
qualityexpertise,requestandstaffincidentmanagementteams,
providewildfirestatusupdates,deployairmonitoringpersonneland
equipment,andsupportpublicoutreachandcommunication.

U.S.EPARegion9
Coordinatewithstateandlocalairdistricts,tribes,andotherresponse
partners.Mayrespondtoinquiriesfromthepublic.ConductCleanAir
Actregulatoryprocessafterthefact.

AirResourceAdvisor,
WildlandFireAirQuality
ResponseProgram

Technicalspecialist(THSP-ARA)withexpertiseinairqualitymonitoring
andmodelingforpublichealth,transportationsafety,andfirefighter
safety.Providedetailedsmokeforecasts.AdviseIC/UCandanalyzes,
summarizes,andcommunicatessmokeimpactstotheincidentteams,
airqualityregulators,andthepublic.
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Appendix D. Local Air Districts

Californiahas23AirPollutionControlDistricts(APCDs)and12AirQualityManagement
Districts(AQMDs).Theseagenciesarecountyorregionalgoverningauthoritiesthathave
primaryresponsibilityforcontrollingairpollutionfromstationarysources.Theairdistricts
rangefromsmall,single-countydistrictstomulti-county,regionalagenciessuchastheBay
AreaandSouthCoastAQMDs.Airdistrictsprovidelocalexpertiseandexperienceparticular
totheirairbasinsandweatherpatterns.TheCaliforniaAssociationofAirPollutionControl
Officers(CAPCOA)representsall35localairqualityagenciesthroughoutCalifornia.

EachairdistrictisgovernedbyaBoardofDirectorsconsistingprimarilyofelectedofficials,
andarestaffedbyengineers,planners,attorneys,inspectors,meteorologists,chemists,and
technicians.Ingeneral,localairdistrictsareresponsibleforcontrolofstationarysources
ofemissions.Whilemobilesourceemissionsaremostlycontrolledbystateandfederal
regulations,localdistrictshaveauthoritytoimplementcontrolmeasureswhichaffect
transportationsources,includingautomobiles.Localdistrictactivitiesareoverseenbyboth
thestateandfederalagencies.Theprimaryactivitiesofairdistrictsinclude:

• EMISSIONS CONTROL:Districtsadoptcost-effectiverulestolimitharmfulemissionsfrom
commercialandindustrialfacilities.

• MONITORING:Manyairdistrictsoperateasophisticatedandextensivenetworkof
monitorstomeasuredailyambientconcentrationsofpollutantsinalocalareaandtrack
compliancewithstateandfederalairqualitystandards.

• COMPLIANCE:Tensofthousandsofsourcesofairpollutionareinspectedonaregular
basisstatewidetoassurecompliancewithlocal,stateandfederalregulations.Assistance
programsaresetuptohelpbusinesscomply.

• PERMITTING:Facilitiesthatemitairpollutantsmustobtainanoperatingpermittoensure
thesourcesoperateaccordingtotherulesandregulationsoftheirrespectivedistricts.
Operatingconditionsandemissionsdataarereviewedtoensurethatregulationsare
implementedinatimelyandenvironmentallysoundmanner.

• COMPLAINTS:Citizencomplaintsarepromptlyandthoroughlyinvestigatedbyairdistrict
personneltomakesurethepublichealthisbeingadequatelyprotected.

• PLANNING & RESEARCH:Districtsmustlookaheadtoidentifyfutureneedstomeetstate
andfederalmandates.Researchprojectsareconductedtofindnewtechnologies,suchas
alternativefuels,whichsupportourefforts.

• OUTREACH:Districtshaveestablishedoutreachprograms,includingbusinessassistance
programsdesignedtohelpthebusinesscommunityunderstandandmoreeasilycomply
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withapplicableregulations,andtoprovidebusinesseswithtechnical,financial,and
administrativeassistance.Manyairdistrictshaveschoolandcommunityoutreach
programstoeducatestudentsandadultsaboutairqualityandwhatwecandotokeep
ourairclean.
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Appendix E. Map of California Air Districts
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Appendix F. State Air Monitoring Support

Requesting CARB Emergency Air Monitoring Support Services

Note: If additional air monitoring support is needed, it is preferred that local agencies 
coordinate with local air district officials to request support from the California Air 
Resources Board (CARB) Incident Air Monitoring Support (IAMS) section.

Thisprocedureappliestoanyemergencyinvolvingreleaseofahazardousairborne
contaminantforwhichalocalagencyhasexhausteditsresourcestoprotectpublichealth
ortheenvironment.Requestingagenciestypicallyincludelocalairdistricts,publicor
environmentalhealthdepartments,andcountyorcityfiredepartments.Theprocessfor
requestingStatesupportisestablishedbytheEmergencyServicesAct(GovernmentCode§
8550-8692etseq.)andtheStateEmergencyManagementSystem,orSEMS.

TheCaliforniaAirResourcesBoard’s(CARB)IncidentAirMonitoringSection(IAMS)can
provideState-levelsupportforaircontaminantmonitoring,sampling,analysis,and
dispersionmodeling.IAMSalsocoordinateswithnumerouspartneragenciestoprovide
emergencytoxicologicalassessments,healthadvisoryrecommendations,indoorair
qualityassessments,airmonitoringforrecoveryoperations,andassessmentofairquality
forre-entry.

Steps to Obtain IAMS Support:

1. Contact IAMS
a. ContactanIAMSteammemberfromtheContactTablebelowattheearliest
indicationoftheneedforairmonitoringand/orassessmentsupport.IfIAMScannot
bereached,calltheStateWarningCenterdirectlyat(916)845-8911toinitiatea
supportrequest.

b. Describeinasmuchdetailaspossiblethereleasesituationandthespecificservices
needed.Thisenablesustoassessyourneedsanddeterminehowwecanprovide
timelyassistance.

c. Followuptherequestwithane-mail,includingyourname,position,agency,contact
informationandnameoftheincidentifknown.
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d. IAMSwillreviewyourrequest,assessthesituationandresourcesavailable
andrespondasquicklyaspossiblewithinitialrecommendations.Thiswillbe
documentedine-mail.

2. Obtain a State Support “Mission Task”
a. ContactyourOperationalAreaorCountyEmergencyOperationsCenter(EOC),the
organizationdesignatedtocoordinateassistancefromtheState.

b. AsktheOperationalAreatoassistyouinsubmittinga“MissionRequest”forair
monitoringsupport.Thisistheofficialprocessforcountiesorspecialdistrictsto
requeststateassistance.Youwillneedtoprovidethesameinformationasnotedin
Step1band1cabove.

3. If your agency (e.g., air district) covers more than one county jurisdiction, it will be 
most expedient to submit a Mission Request via the most impacted county.

4. Mission Request Approval
a. TheOperationalAreawillforwardaMissionRequesttotheRegionalEmergency
OperationsCenter(REOC).TheREOCwillapprovethemissionorforwardittothe
StateOfficeofEmergencyServicesOperationsCenter(SOC)forapproval.

b. Onceapproved,a“MissionTask”isissuedauthorizingIAMStosupporttheincident
andexpendavailableresourcesasnecessary.

c. TheREOCorSOCwillnotifyIAMSandtheOperationalAreadutyofficerofthe
approvalandtheMissionTasknumber.

5. Deployment
a. IAMSwillcontacttherequestingagencydirectlytocoordinatemonitoringlogistics
anddatadisposition.IAMSwillworkwithyoutocompleteaMonitoringand
SamplingPlanfortheincident.

b. IAMSwillcontactIncidentCommandorUnifiedCommandandmonitoringpartners
ofouractivities.

c. IAMSwillfollow-upwiththerequestingagencyondataaccess,equipment
performance,potentialequipmentrepositioning,short-termmonitoringneeds,and
demobilizationplansasdictatedbytheincident.

SERVICE NOTE: CARBdoesnothaveanon-callsystem.IAMSmakeseveryefforttomaximize
theiravailabilityforduringemergencyevents,butisnota24/7operation.
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Appendix G. Air Resource Advisors

AirResourceAdvisors(ARAs)aretechnicalspecialistswhoareexpertinairqualityandsmoke
dispersionscienceinordertoassesswildlandfiresmokerisksandimpacts.Theywork
withmeteorologicaldataandsmokemodelstoproduceasmokeforecastforareasbeing
impactedbywildfiresmoke.Currently,mostlargefederalIncidentManagementTeams
(IMTs)willrequestanARAwhenneeded.

ARAexpertiseincludes:monitoring,modelinginterpretation,dataanalysis,andregulatory
complianceandcomputersimulationmodeling.Duringwildfireeventswhensmokeisa
concern,theARA’sobjectiveistoprovidetimelysmokeimpactandforecastinformationand
messagingthatarebasedonbestavailablescience.AnARAworkswithmultipleagenciesto
addresspublichealthconcerns,smokerisktotransportationsafety,andfirefighterexposure.

Duties
• Addressesspecificwildlandsmokeneedsatincidentsoratvariouslevelswithinthe
GeographicAreaCoordinationCenterjurisdiction.

• Monitorsairqualitytodetermineeffectsonpublicandfirefighterhealthandsafety.
Workingasatechnicalspecialist(THSP)fortheIncidentManagementTeam(IMT)
eithersolelyorsupervisingotherARAs–THSP(TaskGroup)carriesoutairquality
monitoringandreportingonincidents.

• AttimesworksdirectlywithStateAirRegulatorsorHealthDepartmentsindetermining
impactsfromsmokeandassociatedairpollutants.AnARA’sworkactivitiesnecessitate
interactionswithmanydifferentIMTmembers.

• WorksdirectlywithLiaison,PublicInformationandSafetyOfficersindevelopingsmoke
mitigationplanstoaddressfirefighterexposure,downwindimpactstosmokesensitive
areasandtransportationcorridorsafety.Transportationcorridorassessmentscan
includebriefingsforStateandLocallawenforcement,DepartmentofTransportation
andEmergencyManagementagenciesonpredictionsofnighttimesmokeimpacts.

• Developsaschedulebasedonincidentmanagementobjectivesinordertoprovide
timelyandaccuratesmokeintelligencethataddressesriskandsupportsdecisions.

• Establishes,coordinatesandmaintainsappropriatecontactwithinIMTwhereby
CommandandGeneralStaffandotherkeyIMTpositionsaresupported.

• Developsanetworkandroutinelycollectandexchangesmokeinformationwithin
IMT(e.g.,Operationspersonnel,Meteorologist,FireBehaviorAnalyst,SafetyOfficer,
LiaisonOfficer,PublicInformation,FieldObserver,FireEffectsandotherspecialists
pertinenttotheincident)andpartneringagenciestoassureaccurateinformationis
disseminated(e.g.,publicmeetings,Inciweb,smokeblogs,etc).
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• Producesproductsandprovidessupportfordecisionmakingandplanningfortime
specifiedperiods(e.g.,inputfor:IncidentActionPlan[IAP],wildlandfiredecision
support—WFDSSdocumentation,burnoutoperations,addressingoptimumsmoke
dispersion,etc).

• Interpretsweatherforecasts,firebehaviorpredictions,andsmokedispersion
predictionmodels,inthedevelopmentofdecisionsupportproductstoevaluate
smokemanagementimpacts,IncidentSiteSpecific—smokedriftmaps,transportation,
EBAM/ESAMPLERstationobservations,corridor,visibilitystatements,NWSNOAA
radiostatementsandspecialweatherstatements(FPS),smokemitigationplanor
appropriateproduct,cumulativewildfireeffects,airqualityindexprojections,plum
projectionmapsorappropriateproducts;obtainand/orprovidesmokedispersion
predictionsconcerningroadvisibility,super-fogevents,downwindsmokesensitive
areasorpopulationcenters.

• Recognizesandnotifiesincidentpersonnelofspecialconditionsthatpromoteextreme
smokeconditionsforfirefighterpersonnel,transportationcorridorsanddownwind
smokesensitiveareas.

• Monitorssmokeemissionsforhealth,safety,andtransportationvisibilityimpairment
asrequiredbytheincident.Monitorssmokecolumnanddispersion.Recognizes
emissionproblemsandrecommendapplicablemitigationmeasures.Deploymentof
firecacheESAMPLERS,EBAMS,COdosimeters(communities,base,andspikecamp).

• Maintainscommunications(e.g.,airqualityregulators,NationalWeatherService,
weatherobservers,lookouts).CoordinateSpecialWeatherStatements,DenseFog
Advisory,NOAARadioBroadcast,andAQImapsforAQagencies.

• Participatesinpublicmeetingstoaddresscurrentandprojectairqualityimpacts.

• Providespublicsafety,lawenforcement,emergencymanagementandstate
transportationdepartmentswithprojectedsmokeimpactstoalertandwarnmotorists
ofsmokeandunsafedrivingconditions.
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Appendix H. Sample Air Quality Warning Template

[Agency(ies)logo]

FOR IMMEDIATE RELEASE [DATE]

PublicHealthContact:[NAME],PublicInformationOfficer,[DIRECTLINEAND/ORCELL]

AirPollutionControlDistrictContact:[NAME,TITLE,PHONENUMBER]

AirQualityWarningIssuedfor[LOCATION]

Smokefrom[NAME]Firenear[LOCATION]

[CITY/COUNTY],Calif.—The[NAME]PublicHealthDepartmentandthe[NAME]Air
PollutionControlDistricttodayissuedanAirQualityWarningfor[LOCATION]areas
[DIRECTION;EAST/WEST/NORTH/SOUTH].Airqualityisimpactedduetosmokefromdue
tosmokefromthe[NAME]fire[SPECIFICAREASDESIGNATEDBYROADBOUNDARIESOR
GEOGRAPHICDESIGNATIONS].

Ifyouseeorsmellsmokeintheair,becautiousandusecommonsensetoprotectyourself
andyourfamily’shealth.Everyone,especiallypeoplewithheartorlungdisease(including
asthma),children,andolderadultsshouldlimittheamountoftimespentoutdoorsto
reduceexposuretosmokepollutants.Everyoneshouldavoidoutdoorexercisewhensmoke
isinthearea.Ifyoudevelopmildsymptomssuchaseyeirritationorcoughing,contactyour
healthcareprovider.Call9-1-1orgotoanemergencydepartmentifmoreserioussymptoms
develop,e.g.,chesttightnessorpain.

Thelevelofsmokemayvaryduringtheday/nightandwilldependonfireandweather
conditions.ThisAirQualityWarningwillbeupdated[FREQUENCYTBD].

Formoreinformation[WEBSITEOROTHERLINKS].Forrecordedadvisoryupdates,call
[PHONENUMBER].
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Appendix I. Clean Air Shelters

Thissectionprovidesinformationtoconsiderinselectingasitetobeusedasacommunity
cleanairshelter.AlsoseethereferencesincludedinAppendixBunderCleanAirShelters.
Desirablefacilitycharacteristicsinclude:

• Publicaccessibility(e.g.,communitycentersorlibraries)

• Newerconstruction(newerbuildingshavetighterbuildingenvelopes,reducing
smokeinfiltration)

• Centralairconditioningwithenhancedsystemfiltrationcapability(e.g.,highefficiency
in-ductMERV13orhigherfilters)

• Ifnecessary,accesstoportableaircleaners/scrubbers(maybepurchasedorleased)

Buildingmanagersorfacilitymaintenancestaffareimportantsourcesofinformationfor
assessingthesuitabilityofaparticularbuildingasacommunitycleanairsheltersincethey
arefamiliarwiththebuilding’sdesignandHVACsystem.Stepsthatcanbetakentoreduce
wildfiresmokeintrusionintoabuilding:

• Reducetheamountofoutdoorairintroducedintothebuildingwhilestillmaintaining
theminimumamountrequiredpertheStateBuildingStandardsCode(referto
CaliforniaCodeofRegulations,title8,section5142).

• Ifthebuildinghasdualdoorvestibules,havetheouterentrydoorsclosebefore
proceedingthroughtheinnerdoorssothatbothsetsofdoorsarenotopenatthe
sametime.

• Temporarilyrouteaccessintoandoutofthebuildingthroughasingleentry.For
example,closeallotherdoorsandsealwithpainter’stapeorhavestaffpresentto
redirecttrafficandopenthedoorsintheeventofanemergency.

• Providestickymatsatentriestoreducetheamountofsmokeparticulatefromentering
thespaceviafoottraffic.

• InspecttheAirHandlingUnit(AHU)filtersforthebuildingtodetermineifthefilters
areseatedcorrectlyandifthefiltersarebecomingoverloadedwithparticulatematter.
Changethefilterswhentheyhavebecomeoverloaded.

• PlacecarbonfiltersovertheAHU’sintakesforodorreductionandadditionalgasand
particulatefiltration.

• Temporarilyinstallportableairfiltrationdevicestoassistinfilteringtheair
continuously.Devicesshouldbeequippedwithhighefficiencyparticulateair
(HEPA)filters.

Reference:Medina,Enrique(Editor),Technical Guide for Wildfire Impact Assessments for the 
OEHS Professional,AIHA,2018.

https://online-ams.aiha.org/amsssa/ecssashop.show_product_detail?p_mode=detail&p_product_serno=1558
https://online-ams.aiha.org/amsssa/ecssashop.show_product_detail?p_mode=detail&p_product_serno=1558
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Appendix J. Integrated Science Assessment for PM

TheCleanAirActrequiresreviewoftheNationalAmbientAirQualityStandards(NAAQS)
periodicallytoincorporatethelatestevidenceofbothshort-termandlong-termhealth
impacts.ThelastpublishedIntegratedScienceAssessment(ISA)onParticulateMatter
(PM)wasissuedin2009;anupdateddraftISAonPMwasreleasedforpubliccommentin
October2018.51

Anarrayofoutcomesareevaluatedaspartofabroadhealtheffectcategory:physiological
measures(e.g.,airwayresponsiveness),clinicaloutcomes(e.g.,hospitaladmissions),and
cause-specificmortality.Thedraft2018ISAremainsindraftformand“does not represent 
and should not be construed to represent any Agency determination or policy”.Theresearch
referencedinthedraft2018ISAispubliclyavailable.

Thetablebelowisadaptedfromthe2009ISAanddraft2018ISAonPM(TableES-1)
regardinghealtheffectsfromPM2.5.

Table 10. Integrated Science Assessment for PM

PM2.5

Health Effects and 
Exposure Duration

2009 PM ISA Current Draft PM ISA (2018)

RespiratoryEffects―Short-term
exposure

Likelytobea
causalrelationship

Likelytobeacausalrelationship

RespiratoryEffects―
Long-termexposure

Likelytobea
causalrelationship

Likelytobeacausalrelationship

CardiovascularEffects―Short-
termexposure

Causalrelationship Causalrelationship

CardiovascularEffects―
Long-termexposure

Causalrelationship Causalrelationship

NervousSystemEffects―Long-
termexposure

Notevaluated Likelytobeacausalrelationship

Cancer―Long-termexposure
Suggestiveof,butnotsufficient
toinfer,acausalrelationship

Likelytobeacausalrelationship

51 IntegratedScienceAssessment(ISA)forParticulateMatter

https://www.epa.gov/isa/integrated-science-assessment-isa-particulate-matter
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PM2.5

Health Effects and 
Exposure Duration

2009 PM ISA Current Draft PM ISA (2018)

Totalmortality―Short-term
exposure

Causalrelationship Causalrelationship

Totalmortality―Long-term
exposure

Causalrelationship Causalrelationship
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Appendix K. Modified AQI Scale Colors

FOR IMMEDIATE RELEASE: May 2, 2022        
MEDIA CONTACT:  
Nahal Mogharabi, (909) 396-3773, Cell: (909) 837-2431 
Kim White, (909) 396-3456, Cell: (909) 323-9479 
press@aqmd.gov 

South Coast AQMD Develops Modified Air Quality Index, Improving Accessibility for 
People with Color Vision Deficiencies  

DIAMOND BAR – The South Coast Air Quality Management District (South Coast AQMD) has led the 
development of a modified version of the Air Quality Index (AQI) that will provide better accessibility for 
those with color vision deficiencies. The changes were primarily made to the hues, keeping the essential 
colors associated with each AQI category and health impacts (green, yellow, orange, red, purple, 
maroon). The original color scale can be difficult to discern for those individuals who have challenges 
distinguishing certain colors, especially red and green.  

“This is an important step to make our air quality measurements and recommendations accessible to 
even more residents,” said Wayne Nastri, South Coast AQMD’s Executive Officer. “Since the AQI is 
associated with important health recommendations, it is our goal to make all the information that we 
provide to the public as accessible and easy to use.” 

Colors on the AQI are associated with important recommendations to help the public minimize their 
exposure to poor air quality.  The modified color scale will accommodate individuals with color vision 
deficiencies, while still being similar enough to the traditional AQI color scale that has been used for 
decades. The modified scale was tested against eight common types of color impairments using a 
simulator to ensure the categories would be distinguishable. Another key feature is that the new scale 
moves from the lightest color (green) to the darkest color (maroon) so that it can be interpreted when 
converted to grayscale.  

The new color scale also works as a continuous gradient, which will improve AQI animations and 
visualizations from air pollution events such as smoke from a wildfire. Currently the modified AQI is 
being piloted on several applications including the U.S. Environmental Protection Agency’s (U.S. EPA) 
Fire and Smoke map at https://fire.airnow.gov/ as well as South Coast AQMD’s real-time air quality map 
available at www.aqmd.gov. 

https://fire.airnow.gov/
www.aqmd.gov


ModifiedAQIScaleColors

WildfireSmokeConsiderationsforCalifornia’sPublicHealthOfficials 93

Page 2 of 2  
 

 

Current/Traditional AQI color-scale (left) and color vision deficiency accessible AQI color-scale (right): South Coast Air Basin 
 
South Coast AQMD is the regulatory agency responsible for improving air quality for large areas of Los 
Angeles, Orange, Riverside and San Bernardino counties, including the Coachella Valley. For news, air 
quality alerts, event updates and more, please visit us at www.aqmd.gov, download our award-winning 
app, or follow us on Facebook, Twitter and Instagram. 
 

# # # 
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Appendix L. Near Real-Time Air Quality Calculation

1. GototheFireandSmokeMapforyourarea.

2. Selectamonitornearyou,notingthat3differenttypesofmonitorsmaybeavailable
(circleforpermanentregulatorymonitor,trianglefortemporarymonitor,squarefor
low-costsensor).Ifapermanentregulatorymonitorisnearyourlocation,selectthat
monitor;otherwise,selecttheclosesttemporarymonitor.

3. Onceyouhaveselectedthedesiredmonitor,click“History”asshowninFigure10.

4. TheNowCastAQIisdisplayedasaseriesofbarsthatcorrespondtovaluesthatare
updatedonanhourlybasis(keepinmindtheNowCastAQIalgorithmemphasizesmore
recentdataunderrapidlychangingconditions).SeeFigure11.

5. Selectthe“HourlyConcentration”tab,hoverthemouseoverthelastrecordedvalue,
andwritethatconcentrationdown.SeeFigure12.

6. GototheAQICalculatoratAQICalculator|AirNow.gov,select“ConcentrationtoAQI”
option,andselectPM2.5asthePollutant.Theunitvalueofµg/m3willautomatically
beselected.

7. Under“EntertheConcentration”,enterthemostrecentconcentrationvalueobtained
fromtheselectedmonitor.Select“Calculate”.ThiswillprovideanAQIvaluebasedon
themostrecentPM2.5hourlyconcentrationreadingavailablefromthatmonitor.

Figure 10. Monitor selected; select history to see 7-day trend.

https://fire.airnow.gov/
https://www.airnow.gov/aqi/aqi-calculator/
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Figure 11. History of selected monitor (note tabs for “NowCast AQI” or 
“Hourly Concentration”).

Figure 12. Select “Hourly Concentration” and position mouse over dotted line to obtain most 
recent PM2.5 concentration.

Specificwildfiresmokeimpactsmaybeforecastandpostedonstatesmokeblogs,including
theCaliforniaSmokeBlog.InformationmayalsobefoundontheInciWebsite.Additionally,
localairdistrictsaremostfamiliarwiththeirareaandmayprovidewildfiresmokeforecasts.

https://californiasmokeinfo.blogspot.com/
https://inciweb.nwcg.gov/
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